WHAT IS CLAIMED IS: 



1 . A method of treating a hydrocarbon containing formation in situ, comprising: 

providing heat from one or more heat sources to at least one portion of the 
formation; 

allowing the heat to transfer fron/ the one or more heat sources to a selected 
section of the formation; 

controlling the heat from the ocfe or more heat sources such that an average 
temperature within at least a majority/of the selected section of the formation is less than 
about 375 °C; and 

producing a mixture from thk formation. 

\ / 
* / 

2. The method of claim 1, wherein the one or more heat sources comprise at least two 
heat sources, and wherein superposition of heat from at least the two heat sources 
pyrolyzes at least some hydrocarbons within the selected section of the formation. 

3. The method of claim 1, wherein controlling formation conditions comprises 
maintaining a temperature wjfthin the selected section within a pyrolysis temperature 
range. 

4. The method of claim l/ wherein the one or more heat sources comprise electrical 
heaters. 

5. The method of clainqf 1, wherein the one or more heat sources comprise surface 
burners. 



6. The method of claim 1, wherein the one or more heat sources comprise flameless 
distributed combustoifs. 

7. The method of cl lim 1, wherein the one or more heat sources comprise natural 
distributed combusto-s. 
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8. The method of claim 1, further comprising controlling a pressure and a temperature 
within at least a majority of the selected section of the formation, wherein the pressure is 
controlled as a function of temperature, or the terriperature is controlled as a function of 
pressure. / 

9. The method of claim 1 , further comprising controlling a pressure within at least a 
majority of the selected section of the formation with a valve coupled to at least one of 
the one or more heat sources. / 

10. The method of claim 1, further comprising controlling a pressure within at least a 
majority of the selected section of the formation with a valve coupled to a production 
well located in the, formation. / 

11. The method of claim 1, further comprising controlling the heat such that an average 
heating rate of the selected section fe less than about 1 °C per day during pyrolysis. 

12. The method of claim 1, wherein providing heat from the one or more heat sources to 
at least the portion of formatiorycomprises: 

heating a selected volume (V) of the hydrocarbon containing formation from the 
one or more heat sources, wherein the formation has an average heat capacity(C v ), and 
wherein the heating pyrolyzes at least some hydrocarbons within the selected volume of 
the formation; and / 

wherein heating enetigy/day provided to the volume is equal to or less than Pwr, 
wherein Pwr is calculated by the equation: 

Pwr = h*V*C v *p B j 

wherein Pwr is the/heating energy/day, h is an average heating rate of the 
formation, p B is formation/bulk density, and wherein the heating rate is less than about 10 
°C/day. / 
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13. The method of claim 1, wherein allowing the heat to transfer from the one or more 
heat sources to the selected section comprises transferring heat substantially by 
conduction. / 

14. The method of claim 1, wherein providing heat from the one or more heat sources 
comprises heating the selected section such that a thermal conductivity of at least a 
portion of the selected section is greater than about 0.5 W/(m °C). 

15. The method of claim 1, wherein the produced mixture comprises condensable 
hydrocarbons having an API gravity of at lefist about 25°. 

16. The method of claim 1, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein about 0.1 % py weight to about 15 % by weight of the 
condensable hydrocarbons are olefins. 

17. The method of claim 1, wherein tMe produced mixture comprises non-condensable 
hydrocarbons, and wherein a molar ratio of ethene to ethane in the non-condensable 
hydrocarbons ranges from about 0.001 to about 0.15. 

18. The method of claim 1, wherein the produced mixture comprises non-condensable 
hydrocarbons, and wherein about 0.1 % by weight to about 15 % by weight of the non- 
condensable hydrocarbons are olefins. 

19. The method of claim 1, wmerein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by weight, when calculated on an atomic 
basis, of the condensable hyorocarbons is nitrogen. 

20. The method of claim 1, /wherein the produced mixture comprises condensable 
hydrocarbons, and wherein! less than about 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is oxygen. 
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21. The method of claim 1, wherein the produced mixture comprises condensable 
hydrocarbons, wherein about 5 % by weight to about 30 % by weight of the condensable 
hydrocarbons comprise oxygen containing compounds, and wherein the oxygen 

containing compounds comprise phenols. j 

i 

22. The method of claim 1, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 °/<Jby weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is sulftir. 

23. The method of claim 1, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein greater than about 20 % by weight of the condensable 
hydrocarbons are aromatic compounds. / 

24. The method of claim 1, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less thary about 5 % by weight of the condensable 
hydrocarbons comprises multi-rin&aromatics with more than two rings. 

25. The method of claim 1, whe/ein the produced mixture comprises condensable 
hydrocarbons, and wherein less* than about 0.3 % by weight of the condensable 
hydrocarbons are asphaltenes/ 

26. The method of claim 1, /wherein the produced mixture comprises condensable 
hydrocarbons, and wherein about 5 % by weight to about 30 % by weight of the 
condensable hydrocarbons are cycloalkanes. 

27. The method of claim/ 1, wherein the produced mixture comprises a non-condensable 
component, wherein the/non-condensable component comprises hydrogen, and wherein 
the hydrogen is greater pan about 10 % by volume of the non-condensable component 
and wherein the hydrogen is less than about 80 % by volume of the non-condensable 
component. J 
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28. The method of claim 1, wherein the produced mixture comprises ammonia, and 
wherein greater than about 0.05 % by weight of the produced mixture is ammonia. 



29. The method of claim 1, wherein the produced mixture comprises ammonia, and 
wherein the ammonia is used to produce fertilizer. 

30. The method of claim 1, further comprising controlling a pressure within at least a 
majority of the selected section of the formatioi/, wherein the controlled pressure is at 
least about 2.0 bar absolute. 

31. The method of claim 1, further comprising controlling formation conditions such that 
the produced mixture comprises a partial pressure of H2 within the mixture greater than 
about 0.5 bar. 

32. The method of claim 31, wherein th^ partial pressure of H2 is measured when the 
mixture is at a production well. 

33. The method of claim 1, wherein controlling formation conditions comprises 
recirculating a portion of hydrogen from the mixture into the formation. 

34. The method of claim 1, further comprising altering a pressure within the formation to 
inhibit production of hydrocarboi/s from the formation having carbon numbers greater 
than about 25. 

35. The method of claim 1, further comprising: 

providing hydrogen (H2J) to the heated section to hydrogenate hydrocarbons 
within the section; and 

heating a portion of thd section with heat from hydrogenation. 
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36. The method of claim 1, wherein the produced mixture comprises hydrogen and 
condensable hydrocarbons, the method further comprising hydrogenating a portion of the 
produced condensable hydrocarbons with at legist a portion of the produced hydrogen. 

/ 

37. The method of claim 1, wherein allowing the heat to transfer comprises increasing a 
permeability of a majority of the selected Section to greater than about 100 millidarcy. 

38. The method of claim 1, wherein allowing the heat to transfer comprises substantially 
uniformly increasing a permeability of a majority of the selected section. 

39. The method of claim 1, further comprising controlling the heat to yield greater than 
about 60 % by weight of condensaole hydrocarbons, as measured by the Fischer Assay. 

40. The method of claim 1, whe/ein producing the mixture comprises producing the 
mixture in a production well, and wherein at least about 7 heat sources are disposed in the 
formation for each productioiy well. 

41. The method of claim l,Airther comprising providing heat from three or more heat 
sources to at least a portion of the formation, wherein three or more of the heat sources 
are located in the formation in a unit of heat sources, and wherein the unit of heat sources 
comprises a triangular pattern. 

42. The method of claim 1, further comprising providing heat from three or more heat 
sources to at least a nprtion of the formation, wherein three or more of the heat sources 
are located in the fomnation in a unit of heat sources, wherein the unit of heat sources 
comprises a triangular pattern, and wherein a plurality of the units are repeated over an 
area of the formation to form a repetitive pattern of units. 

43. The method of claim 1, further comprising separating the produced mixture into a gas 
stream and a liquid stream. 
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44. The method of claim 1, further comprising separating the produced mixture into a gas 
stream and a liquid stream and separating the liquid stream into an aqueous stream and a 
non-aqueous stream. 

45. The method of claim 1, wherein the produced mixture comprises F^S, the method 
further comprising separating a portion of/the H2S from non-condensable hydrocarbons. 

46. The method of claim 1, wherein thi produced mixture comprises CO2, the method 
further comprising separating a portion of the CO2 from non-condensable hydrocarbons. 

47. The method of claim 1, wherein the mixture is produced from a production well, 
wherein the heating is controllecysuch that the mixture can be produced from the 
formation as a vapor. / 

48. The method of claim 1, wherein the mixture is produced from a production well, the 
method further comprising heating a wellbore of the production well to inhibit 
condensation of the mixtu/e within the wellbore. 

49. The method of claim 1, wherein the mixture is produced from a production well, 
wherein a wellbore of the production well comprises a heater element configured to heat 
the formation adjacent to the wellbore, and further comprising heating the formation with 
the heater element tof produce the mixture, wherein the mixture comprises a large non- 
condensable hydrocarbon gas component and H2. 

50. The method or claim 1, wherein the minimum pyrolysis temperature is about 270 °C. 

51. The method of claim 1, further comprising maintaining the pressure within the 
formation abovejabout 2.0 bar absolute to inhibit production of fluids having carbon 
numbers above 25. 
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52. The method of claim 1, further comprising controlling pressure within the formation 
in a range from about atmospheric pressure to about 100 bar, as measured at a wellhead 
of a production well, to control an amount of condensable hydrocarbons within the 
produced mixture, wherein the pressure is reduced to increase production of condensable 
hydrocarbons, and wherein the pressure is increased to increase production of non- 
condensable hydrocarbons. / 

53. The method of claim 1, further comprising controlling pressure within the formation 
in a range from about atmospheric pressure t(y about 100 bar, as measured at a wellhead 
of a production well, to control an API gravity of condensable hydrocarbons within the 
produced mixture, wherein the pressure is /educed to decrease the API gravity, and 
wherein the pressure is increased to reduce the API gravity. 

54. A method of treating a hydrocarbon containing formation in situ, comprising: 

providing heat from one or more heat sources to at least a portion of the 
formation; / 

allowing the heat to transfe/ from at least the portion to a selected section of the 
formation substantially by conduction of heat; 

pyrolyzing at least soiWhydrocarbons within the selected section of the 
formation; and / 

producing a mixture from the formation. 

55. The method of claim 54, wherein the one or more heat sources comprise at least two 
heat sources, and whereiry superposition of heat from at least the two heat sources 
pyrolyzes at least some hydrocarbons within the selected section of the formation. 

56. The method of claim 54, wherein the one or more heat sources comprise electrical 
heaters. / 

57. The method of claim 54, wherein the one or more heat sources comprise surface 
burners. 



282 



Conley, Rose & Tayon, PC. 



58. The method of claim 54, wherein the one or more heat sources comprise flameless 
distributed combustors. 



59. The method of claim 54, wherein the one or more heat sources comprise natural 
distributed combustors. 

60. The method of claim 54, further comprising controlling a pressure and a temperature 
within at least a majority of the selected section of the formation, wherein the pressure is 
controlled as a function of temperature, or the temperature is controlled as a function of 
pressure. 

61. The method of claim 54, further comprising controlling the heat such that an average 
heating rate of the selected section is less man about 1 .0 ° C per day during pyrolysis. 

62. The method of claim 54, wherein providing heat from the one or more heat sources to 
at least the portion of formation comprises: 

heating a selected volume (V)of the hydrocarbon containing formation from the 
one or more heat sources, wherein the/formation has an average heat capacity (C v ), and 
wherein the heating pyrolyzes at lea^t some hydrocarbons within the selected volume of 
the formation; and 

wherein heating energy/da^ provided to the volume is equal to or less than Pwr, 
wherein Pwr is calculated by the/equation: 
Pwr = h*V*C v *p B 

wherein Pwr is the heajfing energy/day, h is an average heating rate of the 
formation, ps is formation bul£ density, and wherein the heating rate is less than about 10 
°C/day. 



63. The method of claim 54, /wherein providing heat from the one or more heat sources 



comprises heating the select 



;d section such that a thermal conductivity of at least a 



portion of the selected section is greater than about 0.5 W/(m °C). 
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64. The method of claim 54, wherein the produced mixtoe comprises condensable 
hydrocarbons having an API gravity of at least about 25°. 

65. The method of claim 54, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein about 0.1 % by weight to about 15 % by weight of the 
condensable hydrocarbons are olefins. / 

66. The method of claim 54, wherein the produced mixture comprises non-condensable 
hydrocarbons, and wherein a molar ratio or ethene to ethane in the non-condensable 
hydrocarbons ranges from about 0.001 to About 0.15. 

67. The method of claim 54, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than aoout 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is nitrogen. 

68. The method of claim 54, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is oxygen. 

69. The method of claim 54, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by weight, when calculated on an atomic 
basis, of the condensable hwrocarbons is sulfur. 

70. The method of claim 54, wherein the produced mixture comprises condensable 
hydrocarbons, wherein about 5 % by weight to about 30 % by weight of the condensable 
hydrocarbons comprise oxygen containing compounds, and wherein the oxygen 
containing compounds comprise phenols. 
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71. The method of claim 54, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein greater than about 20 % by weight of the condensable 
hydrocarbons are aromatic compounds. 

/ 

72. The method of claim 54, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 5 % by weight of the condensable 
hydrocarbons comprises multi-ring aromatics with more than two rings. 

73. The method of claim 54, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than abopt 0.3 % by weight of the condensable 
hydrocarbons are asphaltenes. 

74. The method of claim 54, whereiiVthe produced mixture comprises condensable 
hydrocarbons, and wherein about 5 f/o by weight to about 30 % by weight of the 
condensable hydrocarbons are cycvoalkanes. 

75. The method of claim 54, whpein the produced mixture comprises a non-condensable 
component, wherein the non-ctfndensable component comprises hydrogen, wherein the 
hydrogen is greater than abow 10 % by volume of the non-condensable component, and 
wherein the hydrogen is lesgrthan about 80 % by volume of the non-condensable 
component. 

76. The method of claim 54, wherein the produced mixture comprises ammonia, and 
wherein greater than about 0.05 % by weight of the produced mixture is ammonia. 

77. The method of claim 54, wherein the produced mixture comprises ammonia, and 
wherein the ammonia as used to produce fertilizer. 



78. The method of claim 54, further comprising controlling a pressure within at least a 



majority of the selec 



least about 2.0 bar a 1 >solute 



ed section of the formation, wherein the controlled pressure is at 
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79. The method of claim 54, further comprising controlling formation conditions to 
produce a mixture of condensable hydrocarbons and H2, wherein a partial pressure of H2 
within the mixture is greater than about 0.5 bar. 

80. The method of claim 79, wherein the partial pressure of H2 is measured when the 
mixture is at a production well. / 

81 . The method of claim 54, further comprising altering a pressure within the formation 
to inhibit production of hydrocarbons from the formation having carbon numbers greater 
than about 25. / 

82. The method of claim 54, wherein controlling formation conditions comprises 
recirculating a portion of hydrogen from the mixture into the formation. 

83. The method of claim 54, further comprising: 

providing hydrogen (H^/to the heated section to hydrogenate hydrocarbons 
within the section; and / 

heating a portion of the section with heat from hydrogenation. 

84. The method of claim 54r, wherein the produced mixture comprises hydrogen and 
condensable hydrocarbons, the method further comprising hydrogenating a portion of the 
produced condensable hydrocarbons with at least a portion of the produced hydrogen. 

85. The method of claim 54, wherein allowing the heat to transfer comprises increasing a 
permeability of a majority of the selected section to greater than about 100 millidarcy. 

86. The method of claim 54, wherein allowing the heat to transfer comprises substantially 
uniformly increasing a permeability of a majority of the selected section. 
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87. The method of claim 54, further comprising controlling the heat to yield greater than 
about 60 % by weight of condensable hydrocarbons, as measured by the Fischer Assay. 

88. The method of claim 54, wherein producing the mixture comprises producing the 
mixture in a production well, and wherein at least about 7 heat sources are disposed in the 
formation for each production well. / 

89. The method of claim 54, further comprising providing heat from three or more heat 
sources to at least a portion of the formation, wherein three or more of the heat sources 
are located in the formation in a unit of neat sources, and wherein the unit of heat sources 
comprises a triangular pattern. / 

90. The method of claim 54, further/comprising providing heat from three or more heat 
sources to at least a portion of the formation, wherein three or more of the heat sources 
are located in the formation in a unit of heat sources, wherein the unit of heat sources 
comprises a triangular pattern, and wherein a plurality of the units are repeated over an 
area of the formation to form a repetitive pattern of units. 

91. A method of treating a hydrocarbon containing formation in situ, comprising: 

providing heat from one or more heat sources to at least a portion of the 
formation; / 

allowing the heatrto transfer from the one or more heat sources to a selected 
section of the formation; and 

heating the selected section such that a thermal conductivity of at least a portion 
of the selected section is greater than about 0.5 W/(m °C). 

92. The method of claim 91, wherein the one or more heat sources comprise at least two 
heat sources, and wherein superposition of heat from at , least the two heat sources 
pyrolyzes at least/ some hydrocarbons within the selected section of the formation. 
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93. The method of claim 91, wherein controlling formation conditions comprises 
maintaining a temperature within the selected section within a pyrolysis temperature 
range. 

94. The method of claim 91, wherein the one or more heat sources comprise electrical 
heaters. / 

95. The method of claim 91, wherein the one or mpre heat sources comprise surface 
burners. / 

96. The method of claim 91, wherein the one/or more heat sources comprise flameless 
distributed combustors. / 

97. The method of claim 91, wherein th/ one or more heat sources comprise natural 
distributed combustors. / 

98. The method of claim 91, further comprising controlling a pressure and a temperature 
within at least a majority of the selected section of the formation, wherein the pressure is 
controlled as a function of temperature, or the temperature is controlled as a function of 
pressure. / 

99. The method of claim 91, further comprising controlling the heat such that an average 
heating rate of the selected section is less than about 1 °C per day during pyrolysis. 

1 00. The method of claim 9 1 , wherein providing heat from the one or more heat 
sources to at least the portion of formation comprises: 

heating a selected volume (J 7 ) of the hydrocarbon containing formation from the 
one or more heat sources, wherein the formation has an average heat capacity (C v ), and 
wherein the heating pyrolyzes at least some hydrocarbons within the selected volume of 
the formation; and / 



288 



Conley, Rose & Tayon, P C. 



wherein heating energy/day provided to the volume is equal to or less than Pwr, 
wherein Pwr is calculated by the equation: 
Pwr = /i*F*C v */>5 

wherein Pwr is the heating energy/day, h is an average heating rate of the 
formation, p B is formation bulk density, and wherei^ the heating rate is less than about 10 
°C/day. 

101. The method of claim 9 1 , wherein allovying the heat to transfer comprises 
transferring heat substantially by conduction^ 

102. The method of claim 91 , wherein me produced mixture comprises condensable 
hydrocarbons having an API gravity of ax least about 25°. 

103. The method of claim 91, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein about 0./ % by weight to about 15 % by weight of the 
condensable hydrocarbons are olefins. 

1 04. The method of claim 9 1 /wherein the produced mixture comprises non- 
condensable hydrocarbons, and wherein a molar ratio of ethene to ethane in the non- 
condensable hydrocarbons ranges from about 0.001 to about 0.15. 

105. The method of claim 91, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is nitrogen. 



1 06. The method of cjfaim 91 , wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is oxygen. 
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107. The method of claim 91, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is sulfur. 

108. The method of claim 91, wherein the produced mixture comprises condensable 
hydrocarbons, wherein about 5 % by weight to about 30 % by weight of the condensable 
hydrocarbons comprise oxygen containing compounds, and wherein the oxygen 
containing compounds comprise phenols. / 

109. The method of claim 91, wherein W produced mixture comprises condensable 
hydrocarbons, and wherein greater than about 20 % by weight of the condensable 
hydrocarbons are aromatic compounds. / 

110. The method of claim 91, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than/about 5 % by weight of the condensable 
hydrocarbons comprises multi-ringr aromatics with more than two rings. 

111. The method of claim 9 1 / wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 0.3 % by weight of the condensable 
hydrocarbons are asphaltenes( 

112. The method of claim 91 , wherein the produced mixture comprises condensable 
hydrocarbons, and wherein about 5 % by weight to about 30 % by weight of the 
condensable hydrocarbons are cycloalkanes. 

113. The method or claim 9 1 , wherein the produced mixture comprises a non- 
condensable component, wherein the non-condensable component comprises hydrogen, 
wherein the hydrogen is greater than about 10 % by volume of the non-condensable 
component, and wherein the hydrogen is less than about 80 % by volume of the non- 
condensable component. 
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1 14. The method of claim 91, wherein the produced mixture comprises ammonia, and 
wherein greater than about 0.05 % by weight of the produced mixture is ammonia. 

115. The method of claim 91, wherein the produced mixture comprises ammonia, and 
wherein the ammonia is used to produce fertilizer. / 

1 1 6. The method of claim 91 , further comprising controlling a pressure within at least 
a majority of the selected section of the formation, wherein the controlled pressure is at 
least about 2.0 bar absolute. / 

1 1 7. The method of claim 91, further comprising controlling formation conditions to 
produce a mixture of condensable hydrocarbons and H2, wherein a partial pressure of H2 
within the mixture is greater than abouf 0.5 bar. 

118. The method of claim 1 1 7, wherein the partial pressure of H 2 is measured when the 
mixture is at a production well. / 

119. The method of claim 91, further comprising altering a pressure within the 
formation to inhibit production of hydrocarbons from the formation having carbon 
numbers greater than about/>5. 

1 20. The method of claim 91 , wherein controlling formation conditions comprises 
recirculating a portion of hydrogen from the mixture into the formation. 

121. The method of claim 9 1 , further comprising : 

providing hyorogen (H2) to the heated section to hydrogenate hydrocarbons 
within the section; and 

heating a nprtion of the section with heat from hydrogenation. 
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122. The method of claim 91, wherein the produced mixture comprises hydrogen and 
condensable hydrocarbons, the method further comprising hydrogenating a portion of the 
produced condensable hydrocarbons with at least a portion/of the produced hydrogen. 

1 23 . The method of claim 9 1 , wherein allowing the h£at to transfer comprises 
increasing a permeability of a majority of the selectedysection to greater than about 100 
millidarcy. 

1 24. The method of claim 9 1 , wherein allowing the heat to transfer comprises 
substantially uniformly increasing a permeability of a majority of the selected section. 

125. The method of claim 91 , further comprising controlling the heat to yield greater 
than about 60 % by weight of condensable/hydrocarbons, as measured by the Fischer 
Assay. 

126. The method of claim 91, wherein producing the mixture comprises producing the 
mixture in a production well, and wj/erein at least about 7 heat sources are disposed in the 
formation for each production wel 

127. The method of claim 9M further comprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat 
sources are located in the fomiation in a unit of heat sources, and wherein the unit of heat 
sources comprises a triangular pattern. 

128. The method of claim 91, further comprising providing heat from three or more 
heat sources to at least k portion of the formation, wherein three or more of the heat 
sources are located inithe formation in a unit of heat sources, wherein the unit of heat 
sources comprises a triangular pattern, and wherein a plurality of the units are repeated 
over an area of the formation to form a repetitive pattern of units. 

129. A method pf treating a hydrocarbon containing formation in situ, comprising: 
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providing heat from one or more heat sources to at least a portion of the 
formation; 

allowing the heat to transfer from the one or more heat sources to a selected 
section of the formation; / 

controlling the heat from the one or more heat sources such that an average 
temperature within at least a majority of the selectea section of the formation is less than 
about 370 °C such that production of a substantia/ amount of hydrocarbons having carbon 
numbers greater than 25 is inhibited; / 

controlling a pressure within at least a/majority of the selected section of the 
formation, wherein the controlled pressure is at least 2.0 bar; and 

producing a mixture from the formation, wherein about 0.1 % by weight of the 
produced mixture to about 15 % by weight of the produced mixture are olefins, and 
wherein an average carbon number of /he produced mixture ranges from 1-25. 

130. The method of claim 129, wherein the one or more heat sources comprise at least 
two heat sources, and wherein superposition of heat from at least the two heat sources 
pyrolyzes at least some hydrocarbons within the selected section of the formation. 

131. The method of cla 
maintaining a temperature 
range. / 

132. The method of claim 129, wherein the one or more heat sources comprise 
electrical heaters. / 

133. The rnethon of claim 129, wherein the one or more heat sources comprise surface 
burners. / 

134. The metnod of claim 129, wherein the one or more heat sources comprise 
flameless distributed combustors. 



129, wherein controlling formation conditions comprises 
'within the selected section within a pyrolysis temperature 
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135. The method of claim 129, wherein the one or more heat sources comprise natural 
distributed combustors. 

136. The method of claim 129, further comprising controlling a pressure and a 
temperature within at least a majority of the selected sepion of the formation, wherein 
the pressure is controlled as a function of temperature/ or the temperature is controlled as 
a function of pressure. / 

137. The method of claim 129, further comprising controlling the heat such that an 
average heating rate of the selected section is less than about 1 °C per day during 
pyrolysis. / 

138. The method of claim 129, wherein providing heat from the one or more heat 
sources to at least the portion of formation comprises: 

heating a selected volume (V) pf the hydrocarbon containing formation from the 
one or more heat sources, wherein the formation has an average heat capacity (C v ), and 
wherein the heating pyrolyzes at least some hydrocarbons within the selected volume of 
the formation; and / 

wherein heating energy/flay provided to the volume is equal to or less than Pwr, 
wherein Pwr is calculated by tine equation: 

Pwr = h*V*C v *p B / 

wherein Pwr is the heating energy/day, h is an average heating rate of the 
formation, p B is formationyoulk density, and wherein the heating rate is less than about 10 
°C/day. / 

139. The method of claim 129, wherein allowing the heat to transfer comprises 
transferring heat substantially by conduction. 

140. The method/of claim 129, wherein providing heat from the one or more heat 
sources comprises neating the selected section such that a thermal conductivity of at least 
a portion of the selected section is greater than about 0.5 W/(m °C). 
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141. The method of claim 129, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein about 0.1 % by weight to about 15 % by weight of the 
condensable hydrocarbons are olefins. 



142. The method of claim 129, wherein the produced mixture comprises non- 
condensable hydrocarbons, and wherein a molar ratio of ethene to ethane in the non- 
condensable hydrocarbons ranges from about OyOOl to about 0.15. 

143. The method of claim 129, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about/1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons i^nitrogen. 

144. The method of claim 129, whej/ein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is oxygen. 

145. The method of claim 129/wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less man about 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is sulfur. 

146. The method of claim A 29, wherein the produced mixture comprises condensable 
hydrocarbons, wherein about 5 % by weight to about 30 % by weight of the condensable 
hydrocarbons comprise oxygen containing compounds, and wherein the oxygen 
containing compounds comprise phenols. 

147. The method of clam 129, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein greater than about 20 % by weight of the condensable 
hydrocarbons are aromatic compounds. 
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148. The method of claim 129, wherein the produced mixture comprises condensable 

hydrocarbons, and wherein less than about 5 % by weight of the condensable 
* 

hydrocarbons comprises multi-ring aromatics with more than two rings. 

/ 

/ 

149. The method of claim 129, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 0.3 % by weight of the condensable 
hydrocarbons are asphaltenes. / 

150. The method of claim 129, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein about 5 % by weigh/ to about 30 % by weight of the 
condensable hydrocarbons are cycloalkanes. / 

151. The method of claim 1 29, wherein /he produced mixture comprises a non- 
condensable component, wherein the non-condensable component comprises hydrogen, 
wherein the hydrogen is greater than about 10 % by volume of the non-condensable 
component, and wherein the hydrogeia is less than about 80 % by volume of the non- 
condensable component. / 

152. The method of claim 129, wherein the produced mixture comprises ammonia, and 
wherein greater than about 0.0S % by weight of the produced mixture is ammonia. 

153. The method of clainyl29, wherein the produced mixture comprises ammonia, and 
wherein the ammonia is used to produce fertilizer. 

154. The method of claim 129, further comprising controlling formation conditions to 
produce a mixture of condensable hydrocarbons and H2, wherein a partial pressure of H2 
within the mixture is greater than about 0.5 bar. 

155. The method ofl claim 154, wherein the partial pressure of H2 is measured when the 
mixture is at a production well. 
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156. The method of claim 129, further comprising altering a pressure within the 
formation to inhibit production of hydrocarbons from the formation having carbon 
numbers greater than about 25. 

157. The method of claim 129, further comprising: 

providing hydrogen (H2) to the heated section to/nydrogenate hydrocarbons 
within the section; and / 

heating a portion of the section with heat from hydrogenation. 

158. The method of claim 129, wherein the produced mixture comprises hydrogen and 
condensable hydrocarbons, the method further /comprising hydrogenating a portion of the 
produced condensable hydrocarbons with at least a portion of the produced hydrogen. 

159. The method of claim 129, whereir/ allowing the heat to transfer comprises 
increasing a permeability of a majority of the selected section to greater than about 100 
millidarcy. / 

160. The method of claim 129, wherein allowing the heat to transfer comprises 
substantially uniformly increasing a permeability of a majority of the selected section. 

161. The method of claim 129, further comprising controlling the heat to yield greater 
than about 60 % by weight ov condensable hydrocarbons, as measured by the Fischer 
Assay. / 

162. The method of claim 129, wherein producing the mixture comprises producing 
the mixture in a production well, and wherein at least about 7 heat sources are disposed in 
the formation for each production well. 

163. The method or claim 129, further comprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat 
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sources are located in the formation in a unit of heat sources, and wherein the unit of heat 
sources comprises a triangular pattern. 



164. The method of claim 129, further comprising providing heat from three or more 
heat sources to at least a portion of the formation/ wherein three or more of the heat 
sources are located in the formation in a unit omieat sources, wherein the unit of heat 
sources comprises a triangular pattern, and wherein a plurality of the units are repeated 
over an area of the formation to form a repetitive pattern of units. 

165. The method of claim 129, further/comprising separating the produced mixture 
into a gas stream and a liquid stream. 

166. The method of claim 129, fimher comprising separating the produced mixture 
into a gas stream and a liquid streaijri and separating the liquid stream into an aqueous 
stream and a non-aqueous stream. 

167. The method of claim 129, wherein the produced mixture comprises H2S, the 
method further comprising separating a portion of the H2S from non-condensable 
hydrocarbons. 

168. The method of cla/m 129, wherein the produced mixture comprises CO2, the 
method further comprising separating a portion of the CO2 from non-condensable 
hydrocarbons. 



169. The method off claim 129, wherein the mixture is produced from a production 
well, wherein the heatfing is controlled such that the mixture can be produced from the 
formation as a vapor. 



170. The method c 
well, the method 
condensation of the 



f claim 129, wherein the mixture is produced from a production 
furt ler comprising heating a wellbore of the production well to inhibit 
mixture within the wellbore. 
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171 . The method of claim 129, wherein the mixture is produced from a production 
well, wherein a wellbore of the production well comprises'a heater element configured to 
heat the formation adjacent to the wellbore, and further comprising heating the formation 
with the heater element to produce the mixture, wherein the produced mixture comprise a 
large non-condensable hydrocarbon gas component a(nd H2. 

172. The method of claim 129, wherein the minimum pyrolysis temperature is about 
270 °C. / 

173. The method of claim 129, further comprising maintaining the pressure within the 
formation above about 2.0 bar absolute to inhibit production of fluids having carbon 
numbers above 25. / 

174. The method of claim 129, further comprising controlling pressure within the 
formation in a range from about atmospheric pressure to about 100 bar absolute, as 
measured at a wellhead of a produc/ion well, to control an amount of condensable fluids 
within the produced mixture, whe/ein the pressure is reduced to increase production of 
condensable fluids, and wherein y(he pressure is increased to increase production of non- 
condensable fluids. / 

1 75. The method of claim A29, further comprising controlling pressure within the 
formation in a range from about atmospheric pressure to about 100 bar absolute, as 
measured at a wellhead of a production well, to control an API gravity of condensable 
fluids within the produced^ mixture, wherein the pressure is reduced to decrease the API 
gravity, and wherein the pressure is increased to reduce the API gravity. 

176. A method of treating a hydrocarbon containing formation in situ, comprising: 
providing heat from one or more heat sources to at least a portion of the 

formation; / 
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allowing the heat to transfer from the one or more heat sources to a selected 
section of the formation; 

controlling a pressure within at least a majority of the selected section of the 
formation, wherein the controlled pressure is at least abojit 2.0 bar absolute; and 

producing a mixture from the formation. / 

177. The method of claim 176, wherein controlling the pressure comprises controlling 
the pressure with a valve coupled to at least one oythe one or more heat sources. 

178. The method of claim 176, wherein controlling the pressure comprises controlling 
the pressure with a valve coupled to a production well located in the formation. 

179. The method of claim 176, wherein me one or more heat sources comprise at least 
two heat sources, and wherein superposition of heat from at least the two heat sources 
pyrolyzes at least some hydrocarbons within the selected section of the formation. 

180. The method of claim 176, wherein controlling formation conditions comprises 
maintaining a temperature within the selected section within a pyrolysis temperature 
range. / 

181. The method of claim 1 76, wherein the one or more heat sources comprise 
electrical heaters. / 

1 82. The method of claim/176, wherein the one or more heat sources comprise surface 
burners. / 

1 83. The method of clapi 176, wherein the one or more heat sources comprise 
flameless distributed combustors. 

184. The method of claim 176, wherein the one or more heat sources comprise natural 
distributed combustors./ 
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185. The method of claim 176, further comprising controlling a temperature within at 
least a majority of the selected section of the formation, wherein the pressure is 
controlled as a function of temperature, or the temperature j/s controlled as a function of 
pressure. / 

186. The method of claim 176, further comprising controlling the heat such that an 
average heating rate of the selected section is less than about 1 °C per day during 
pyrolysis. / 

1 87. The method of claim 176, wherein providing heat from the one or more heat 
sources to at least the portion of formation comprises: 

heating a selected volume (V) of the hydrocarbon containing formation from the 
one or more heat sources, wherein the formation has an average heat capacity (C v ), and 
wherein the heating pyrolyzes at least some hydrocarbons within the selected volume of 
the formation; and / 

wherein heating energy/day provided to the volume is equal to or less than Pwr, 
wherein Pwr is calculated by the equation: 

Pwr = h*V*C v *p B / 

wherein Pwr is the heatmg energy/day, h is an average heating rate of the 
formation, p B is formation bulk: density, and wherein the heating rate is less than about 10 
°C/day. / 

188. The method of clatfn 176, wherein allowing the heat to transfer comprises 
transferring heat substantially by conduction. 

1 89. The method of Jlaim 1 76, wherein providing heat from the one or more heat 
sources comprises heatling the selected section such that a thermal conductivity of at least 
a portion of the selected section is greater than about 0.5 W/(m °C). 
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190. The method of claim 176, wherein the produced mixture comprises condensable 

hydrocarbons having an API gravity of at least about 25°. 
» 

191 . The method of claim 176, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein about 0.1 % by weight to about 15 % by weight of the 
condensable hydrocarbons are olefins. / 

1 92. The method of claim 1 76, wherein the produced mixture comprises non- 
condensable hydrocarbons, and wherein a molar ratio of ethene to ethane in the non- 
condensable hydrocarbons ranges from about/0.001 to about 0.15. 

1 93. The method of claim 1 76, whereinyme produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons/s nitrogen. 

194. The method of claim 176, wnerein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is oxygen. 

195. The method of claim 1/76, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein lefss than about 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is sulfur. 

196. The method of claim 176, wherein the produced mixture comprises condensable 
hydrocarbons, wherein about 5 % by weight to about 30 % by weight of the condensable 
hydrocarbons comprise oxygen containing compounds, and wherein the oxygen 
containing compound^ comprise phenols. 

197. The method/of claim 176, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein greater than about 20 % by weight of the condensable 
hydrocarbons are aromatic compounds. 
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198. The method of claim 176, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 5 % by weight of the condensable 
hydrocarbons comprises multi-ring aromatics with more than two rings. 

199. The method of claim 1 76, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 0.3/% by weight of the condensable 
hydrocarbons are asphaltenes. 

200. The method of claim 176, whereiiythe produced mixture comprises condensable 
hydrocarbons, and wherein about 5 % by weight to about 30 % by weight of the 
condensable hydrocarbons are cycloaii&nes. 

201 . The method of claim 176, waerein the produced mixture comprises a non- 
condensable component, wherein tne non-condensable component comprises hydrogen, 
wherein the hydrogen is greater man about 10 % by volume of the non-condensable 
component, and wherein the hycjlrogen is less than about 80 % by volume of the non- 
condensable component. 

202. The method of claim 176, wherein the produced mixture comprises ammonia, and 
wherein greater than about Gf.05 % by weight of the produced mixture is ammonia. 

203 . The method of claim 1 76, wherein the produced mixture comprises ammonia, and 
wherein the ammonia is used to produce fertilizer. 

204. The method of claim 176, further comprising controlling formation conditions to 
produce a mixture of condensable hydrocarbons and H2, wherein a partial pressure of H2 
within the mixture is greater than about 0.5 bar. 



205. The method of 
mixture is at a prodi 



aim 204, wherein the partial pressure of H2 is measured when the 
uctibn well. 
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206. The method of claim 176, further comprising altering a pressure within the 
formation to inhibit production of hydrocarbons frjflpi the formation having carbon 
numbers greater than about 25. 

207. The method of claim 176, wherein controlling formation conditions comprises 
recirculating a portion of hydrogen from ttye mixture into the formation. 

208. The method of claim 176, furthe^ comprising: 
providing hydrogen (H2) to the/ieated section to hydrogenate hydrocarbons 

within the section; and 

heating a portion of the section with heat from hydrogenation. 

209. The method of claim 176, wherein the produced mixture comprises hydrogen and 
condensable hydrocarbons, the method further comprising hydrogenating a portion of the 
produced condensable hydrocarbons with at least a portion of the produced hydrogen. 

210. The method of claim 176, wherein allowing the heat to transfer comprises 
increasing a permeability oiya majority of the selected section to greater than about 100 
millidarcy. 

211. The method of clajfm 1 76, wherein allowing the heat to transfer comprises 
substantially uniformly iqjcreasing a permeability of a majority of the selected section. 

212. The method of cljaim 176, further comprising controlling the heat to yield greater 
than about 60 % by weight of condensable hydrocarbons, as measured by the Fischer 
Assay. 



213. The method of claim 1 76, wherein producing the mixture from the formation 



comprises producing t 



e mixture in a production well, and wherein at least about 7 heat 



sources are disposed ii the formation for each production well. 



1 
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214. A method of treating a hydrocarbon containing formation in situ, comprising: 
providing heat from one or more heat sources to at least a portion of the 

formation; / 

allowing the heat to transfer from tl/e one or more heat sources to a selected 
section of the formation; and / 

controlling a pressure within at least a majority of the selected section of the 
formation, wherein the controlled pressure is at least about 2.0 bar absolute; 

controlling the heat from theyone or more heat sources such that an average 
temperature within at least a majority of the selected section of the formation is less than 
about 375 °C; and / 

producing a mixture from the formation. 

215. The method of claim 2A4, wherein the one or more heat sources comprise at least 
two heat sources, and wherem superposition of heat from at least the two heat sources 
pyrolyzes at least some hydrocarbons within the selected section of the formation. 

216. The method of claim 214, wherein controlling formation conditions comprises 
maintaining a temperatiire within the selected section within a pyrolysis temperature 
range. / 

217. The method of claim 214, wherein the one or more heat sources comprise 
electrical heaters. 

218. The method of claim 214, wherein the one or more heat sources comprise surface 
burners. 

219. The method of claim 214, wherein the one or more heat sources comprise 
flameless distributed combustors. 

\ 
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220. The method of claim 214, wherein the one or more heat sources comprise natural 
distributed combustors. 



22 1 . The method of claim 2 1 4, further comprising controlling a pressure and a 
temperature within at least a majority of the ^elected section of the formation, wherein 
the pressure is controlled as a function of temperature, or the temperature is controlled as 
a function of pressure. 



222. The method of claim 214, furthey comprising controlling the heat such that an 
average heating rate of the selected sec^on is less than about 1 °C per day during 
pyrolysis. 

223. The method of claim 214, wherein providing heat from the one or more heat 
sources to at least the portion of formation comprises: 

heating a selected volume/^ of the hydrocarbon containing formation from the 
one or more heat sources, where/in the formation has an average heat capacity (C v ), and 
wherein the heating pyrolyzesyat least some hydrocarbons within the selected volume of 
the formation; and 

wherein heating enei&y/day provided to the volume is equal to or less than iVr, 
wherein Pwr is calculated \py the equation: 
Pwr = h*V*C v *p B i 

wherein Pwr is the heating energy/day, h is an average heating rate of the 
formation, p B is formaticpi bulk density, and wherein the heating rate is less than about 10 
°C/day. 

224. The method oi claim 2 14, wherein allowing the heat to transfer comprises 
transferring heat substantially by conduction. 



225. The method /of claim 214, wherein providing heat from the one or more heat 
sources comprises Aeating the selected section such that a thermal conductivity of at least 
a portion of the sel ;cted section is greater than about 0.5 W/(m °C). 
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226. The method of claim 214, wherein the produced mixture comprises condensable 
hydrocarbons having an API gravity of at least about 25°. 

/ 

227. The method of claim 214, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein about 0.1 % by/weight to about 15 % by weight of the 
condensable hydrocarbons are olefins. 

228. The method of claim 214, wherein the produced mixture comprises non- 
condensable hydrocarbons, and wherein about 0. 1 % by weight to about 15 % by weight 
of the non-condensable hydrocarbons are olefins. 

229. The method of claim 214, wherein the produced mixture comprises non- 
condensable hydrocarbons, and wherein a molar ratio of ethene to ethane in the non- 
condensable hydrocarbons ranges from about 0.001 to about 0.15. 

230. The method of claim 214, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is nitrogen. 

23 1 . The method of clafm 214, wherein the produced mixture comprises condensable 
hydrocarbons, and wherefn less than about 1 % by weight, when calculated on an atomic 
basis, of the condensable/ hydrocarbons is oxygen. 

232. The method of claim 214, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is sulfur. 



233. The method offclaim 
hydrocarbons, wherein 



214, wherein the produced mixture comprises condensable 
about 5 % by weight to about 30 % by weight of the condensable 
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hydrocarbons comprise oxygen containing compounds, and wherein the oxygen 
containing compounds comprise phenols. 



234. The method of claim 214, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein greater than/about 20 % by weight of the condensable 
hydrocarbons are aromatic compounds^ 



235. The method of claim 214, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 5 % by weight of the condensable 
hydrocarbons comprises multi-ring aromatics with more than two rings. 

236. The method of claim 214, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein le^s than about 0.3 % by weight of the condensable 
hydrocarbons are asphaltenes 

237. The method of claim 214, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein about 5 % by weight to about 30 % by weight of the 
condensable hydrocarbons are cycloalkanes. 



238. The method of claim 214, wherein the produced mixture comprises a non- 
condensable component, wherein the non-condensable component comprises hydrogen, 
wherein the hydrogen/is greater than about 10 % by volume of the non-condensable 
component, and wheijein the hydrogen is less than about 80 % by volume of the non- 
condensable component. 



239. The method 
wherein greater than 



of claim 214, wherein the produced mixture comprises ammonia, and 
about 0.05 % by weight of the produced mixture is ammonia. 



240. The method of claim 214, wherein the produced mixture comprises ammonia, and 
wherein the ammoni i is used to produce fertilizer. 
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241 . The method of claim 214, wherein controlling the heat further comprises 
controlling the heat such that coke production is inhibited. 



242. The method of claim 214, further comprising controlling formation conditions to 
produce a mixture of condensable hydrocarbons and H2, wherein a partial pressure of H2 
within the mixture is greater than abou/ 0.5 bar. 



243. The method of claim 242, vynerein the partial pressure of H2 is measured when the 
mixture is at a production well. 

244. The method of claim 2V4, further comprising altering the pressure within the 
formation to inhibit production of hydrocarbons from the formation having carbon 
numbers greater than about 25. 

245. The method of claim 214, wherein controlling formation conditions comprises 
recirculating a portion or hydrogen from the mixture into the formation. 

246. The method oy claim 214, further comprising: 
providing hydrogen (H2) to the heated section to hydrogenate hydrocarbons 

within the section; and 

heating a portion of the section with heat from hydrogenation. 



247. The methoi 
condensable hyd 
produced 



of claim 214, wherein the produced mixture comprises hydrogen and 
carbons, the method further comprising hydrogenating a portion of the 
condensable hydrocarbons with at least a portion of the produced hydrogen. 



248. The 
increasing a 
millidarcy. 



methfcd of claim 214, wherein allowing the heat to transfer comprises 
permeability of a majority of the selected section to greater than about 100 
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249. The method of claim 214, wherein allowing the heat to transfer comprises 
substantially uniformly increasing a permeability of a majority of the selected section. 



250. The method of claim 214, further comprising controlling the heat to yield greater 
than about 60 % by weight of condensable hydrocarbons, as measured by the Fischer 
Assay. 

25 1 . The method of claim 2 1 4 5 Avherein producing the mixture comprises producing 
the mixture in a production well/ and wherein at least about 7 heat sources are disposed in 
the formation for each production well. 

252. The method of claim£14, further comprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat 
sources are located in the formation in a unit of heat sources, and wherein the unit of heat 
sources comprises a triangular pattern. 



253. The method of maim 214, further comprising providing heat from three or more 
heat sources to at lead a portion of the formation, wherein three or more of the heat 
sources are located m the formation in a unit of heat sources, wherein the unit of heat 
sources comprises af triangular pattern, and wherein a plurality of the units are repeated 
over an area of the formation to form a repetitive pattern of units. 

254. A method pf treating a hydrocarbon containing formation in situ, comprising: 
providing/heat from one or more heat sources to at least a portion of the 

formation; 

allowing! the heat to transfer from the one or more heat sources to a selected 
section of the formation; 

producing a mixture from the formation, wherein at least a portion of the mixture 
is produced duiing the pyrolysis and the mixture moves through the formation in a vapor 
phase; and 

maintaining a pressure within at least a majority of the selected section above 
about 2.0 bar absolute. 
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255. The method of claim 254, wherein the one or more heat sources comprise at least 
two heat sources, and wherein superposition of heat from at least the two heat sources 
pyrolyzes at least some hydrocarbons within the selected section of the formation. 

/ 

256. The method of claim 254, wherein controlling formation conditions comprises 
maintaining a temperature withinyihe selected section within a pyrolysis temperature 
range. 

257. The method of claim ^54, wherein the one or more heat sources comprise 
electrical heaters. 

258. The method of cla/m 254, wherein the one or more heat sources comprise surface 
burners. 

259. The method of jfclaim 254, wherein the one or more heat sources comprise 
flameless distributed dombustors. 

260. The method of claim 254, wherein the one or more heat sources comprise natural 
distributed combustfors. 

261 . The methda of claim 254, further comprising controlling the pressure and a 
temperature within at least a majority of the selected section of the formation, wherein 
the pressure is controlled as a function of temperature, or the temperature is controlled as 
a function of pressure. 



262. The memod of claim 254, further comprising controlling the heat such that an 



average heatin, 
pyrolysis. 



rate of the selected section is less than about 1 °C per day during 
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263. The method of claim 254, wherein providing heat from the one or more heat 
sources to at least the portion of formation comprises: 

heating a selected volume (V) of the hydrocarbon containing formation from the 
one or more heat sources, wherein the formation has an average heat capacity (C v ), and 
wherein the heating pyrolyzes at least some Hydrocarbons within the selected volume of 
the formation; and / 

wherein heating energy/day provided to the volume is equal to or less than Pwr, 
wherein Pwr is calculated by the equation: 

Pwr = h*V*C v *p B I 

wherein Pwr is the heating energy/day, h is an average heating rate of the 
formation, p B is formation bulk density, and wherein the heating rate is less than about 10 
°C/day. / 

264. The method of claim 254, wherein allowing the heat to transfer comprises 
transferring heat substantially by conduction. 

265. The method of claim 254, wherein providing heat from the one or more heat 
sources comprises heating the/ selected section such that a thermal conductivity of at least 
a portion of the selected section is greater than about 0.5 W/(m °C). 

266. The method of claim 254, wherein the produced mixture comprises condensable 
hydrocarbons having an API gravity of at least about 25°. 

267. The method of claim 254, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein about 0.1 % by weight to about 15 % by weight of the 
condensable hydrocarbons are olefins. 

268. The method oi claim 254, wherein the produced mixture comprises non- 
condensable hydrocarbons, and wherein about 0. 1 % by weight to about 15 % by weight 
of the non-condensat le hydrocarbons are olefins. 
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269. The method of claim 254, wherein the produced mixture comprises non- 
condensable hydrocarbons, and wherein a molar ratio of ethene to ethane in the non- 
condensable hydrocarbons ranges from about 0.001 to about 0.15. 



270. The method of claim 254, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is nitrogen. 

271. The method of claim 254, wherein me produced mixture comprises condensable 
hydrocarbons, and wherein less than abouy 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons i^oxygen. 

272. The method of claim 254, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is sulfur. 

273. The method of claim 254/wherein the produced mixture comprises condensable 
hydrocarbons, wherein about 5 % by weight to about 30 % by weight of the condensable 
hydrocarbons comprise oxygen containing compounds, and wherein the oxygen 
containing compounds comprise phenols. 

274. The method of claW 254, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein /greater than about 20 % by weight of the condensable 
hydrocarbons are aromatic /compounds. 

275. The method of claim 254, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 5 % by weight of the condensable 
hydrocarbons comprises i nulti-ring aromatics with more than two rings. 



/ 
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276. The method of claim 254, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 0.3 % by weight of the condensable 
hydrocarbons are asphaltenes. 



277. The method of claim 254, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein about 5 % by weighy to about 30 % by weight of the 
condensable hydrocarbons are cycloalkanes. 

278. The method of claim 254, wherein the produced mixture comprises a non- 
condensable component, wherein the non-Gondensable component comprises hydrogen, 
wherein the hydrogen is greater than aboiu 10 % by volume of the non-condensable 
component, and wherein the hydrogen is/less than about 80 % by volume of the non- 
condensable component. 

279. The method of claim 254, wherein the produced mixture comprises ammonia, and 
wherein greater than about 0.05 % by weight of the produced mixture is ammonia. 

280. The method of claim 254,Avherein the produced mixture comprises ammonia, and 
wherein the ammonia is used to produce fertilizer. 

281. The method of claim 254, wherein the pressure is measured at a wellhead of a 
production well. 

282. The method of claim/254, wherein the pressure is measured at a location within a 
wellbore of the production well. 



283. The method of claiiA 254, wherein the pressure is maintained below about 100 bar 
absolute. 
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284. The method of claim 254, further comprising controlling formation conditions to 
produce a mixture of condensable hydrocarbons and H2, wherein a partial pressure of H2 
within the mixture is greater than about 0.5 bar. , 

/ 

285. The method of claim 284, wherein the partial pressure of H2 is measured when the 
mixture is at a production well. / 

286. The method of claim 254, further comprising altering a pressure within the 
formation to inhibit production of hydrocarbons from the formation having carbon 
numbers greater than about 25. / 

287. The method of claim 254, wherein controlling formation conditions comprises 
recirculating a portion of hydrogen flom the mixture into the formation. 

288. The method of claim 254, further comprising: 

providing hydrogen (H2) to the heated section to hydrogenate hydrocarbons 
within the section; and / 

heating a portion of the section with heat from hydrogenation. 

289. The method of claim/254, wherein the produced mixture comprises hydrogen and 
condensable hydrocarbons, Ahe method further comprising hydrogenating a portion of the 
produced condensable hydrocarbons with at least a portion of the produced hydrogen. 

290. The method of claim 254, wherein allowing the heat to transfer comprises 
increasing a permeability /of a majority of the selected section to greater than about 100 
millidarcy. 

291 . The method of cl aim 254, wherein allowing the heat to transfer comprises 
substantially uniformly increasing a permeability of a majority of the selected section. 
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292. The method of claim 254, further comprising controlling the heat to yield greater 
than about 60 % by weight of condensable hydrocarbons, as measured by the Fischer 
Assay. 

/ 

293. The method of claim 254, wherein producing the mixture comprises producing 
the mixture in a production well, and whereip at least about 7 heat sources are disposed in 
the formation for each production well. 

294. The method of claim 254, furthey comprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat 
sources are located in the formation in a unit of heat sources, and wherein the unit of heat 
sources comprises a triangular pattern. 



295. The method of claim 254, further comprising providing heat from three or more 
heat sources to at least a portion pf the formation, wherein three or more of the heat 
sources are located in the formation in a unit of heat sources, wherein the unit of heat 
sources comprises a triangular/pattern, and wherein a plurality of the units are repeated 
over an area of the formation/to form a repetitive pattern of units. 

296. A method of treating a hydrocarbon containing formation in situ, comprising: 
providing heat from one or more heat sources to at least a portion of the 

formation; 

allowing the heat lo transfer from the one or more heat sources to a selected 
section of the formation; 

maintaining a pressure within at least a majority of the selected section of the 
formation above 2.0 bar absolute; and 

producing a mixture from the formation, wherein the produced mixture comprises 
condensable hydrocarbons having an API gravity higher than an API gravity of 
condensable hydrocarbons in a mixture producible from the formation at the same 
temperature and at atmospheric pressure. 
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297. The method of claim 296, wherein the one or more heat sources comprise at least 
two heat sources, and wherein superposition of heat from at least the two heat sources 
pyrolyzes at least some hydrocarbons within the selected section of the formation. 

298. The method of claim 296, wherein controlling formation conditions comprises 
maintaining a temperature within the selected section within a pyrolysis temperature 
range. / 

299. The method of claim 296, wherein the one or more heat sources comprise 
electrical heaters. / 

300. The method of claim 296, wherean the one or more heat sources comprise surface 
burners. / 

301. The method of claim 296, wMerein the one or more heat sources comprise 
flameless distributed combustors. / 

302. The method of claim 296Jwherein the one or more heat sources comprise natural 
distributed combustors. / 

303. The method of claim 296, further comprising controlling the pressure and a 
temperature within at least a majority of the selected section of the formation, wherein 
the pressure is controlled as a /function of temperature, or the temperature is controlled as 
a function of pressure. / 

304. The method of claim 296, further comprising controlling the heat such that an 
average heating rate of the s< sleeted section is less than about 1 °C per day during 
pyrolysis. 

305. The method of clain 296, wherein providing heat from the one or more heat 
sources to at least the portic n of formation comprises: 
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heating a selected volume (V) of the hydrocarbon containing formation from the 
one or more heat sources, wherein the formation has an average heat capacity (C v ), and 
wherein the heating pyrolyzes at least some hydrocarbons within the selected volume of 
the formation; and / 

wherein heating energy/day providedyio the volume is equal to or less than Pwr, 
wherein Pwr is calculated by the equation: / 

Pwr = h*V*C v *p B I 

wherein Pwr is the heating enersy/day, h is an average heating rate of the 
formation, p B is formation bulk density/ and wherein the heating rate is less than about 10 
°C/day. / 

306. The method of claim 296, wherein allowing the heat to transfer comprises 
transferring heat substantially by conduction. 

307. The method of claim 206, wherein providing heat from the one or more heat 
sources comprises heating thje selected section such that a thermal conductivity of at least 
a portion of the selected seorion is greater than about 0.5 W/(m °C). 

308. The method of claim 296, wherein the produced mixture comprises condensable 
hydrocarbons having an/API gravity of at least about 25°. 

309. The method of/claim 296, wherein the produced mixture comprises condensable 
hydrocarbons, and wtJerein about 0.1 % by weight to about 15 % by weight of the 
condensable hydrocarbons are olefins. 

310. The method c f claim 296, wherein the produced mixture comprises non- 
condensable hydroct rbons, and wherein about 0.1 % by weight to about 15 % by weight 
of the non-condensa )le hydrocarbons are olefins. 
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311. The method of claim 296, wherein the produced mixture comprises non- 
condensable hydrocarbons, and wherein a molar ratio of ethene to ethane in the non- 
condensable hydrocarbons ranges from about 0.001 to about 0.15. 

/ 

312. The method of claim 296, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about lr/o by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is nitrogen. 

313. The method of claim 296, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is oxygen. 

3 14. The method of claim 296, Wnerein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is sulfur. 

315. The method of claim 296, wherein the produced mixture comprises condensable 
hydrocarbons, wherein about/5 % by weight to about 30 % by weight of the condensable 
hydrocarbons comprise oxygen containing compounds, and wherein the oxygen 
containing compounds comprise phenols. 

316. The method of claim 296, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein greater than about 20 % by weight of the condensable 
hydrocarbons are aromatic compounds. 

317. The method of c aim 296, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 5 % by weight of the condensable 
hydrocarbons comprises multi-ring aromatics with more than two rings. 
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318. The method of claim 296, wherein the produced mixture comprises condensable 

hydrocarbons, and wherein less than about 0.3 % by weight of the condensable 
» 

hydrocarbons are asphaltenes. 

/ 
/ 

319. The method of claim 296, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein about 5 % by weignt to about 30 % by weight of the 
condensable hydrocarbons are cycloalkanes./ 

320. The method of claim 296, wherein/the produced mixture comprises a non- 
condensable component, wherein the non-condensable component comprises hydrogen, 
wherein the hydrogen is greater than about 10 % by volume of the non-condensable 
component, and wherein the hydrogen is less than about 80 % by volume of the non- 
condensable component. / 

321 . The method of claim 296, Avherein the produced mixture comprises ammonia, and 
wherein greater than about 0.05 by weight of the produced mixture is ammonia. 

322. The method of claim 
wherein the ammonia is usee 

323. The method of claim 296, further comprising controlling formation conditions to 
produce a mixture of condensable hydrocarbons and H2, wherein a partial pressure of H2 
within the mixture is greater than about 0.5 bar. 

324. The method of claim 296, wherein the partial pressure of H2 is measured when the 
mixture is at a production well. 

325. The method of c laim 296, further comprising altering a pressure within the 
formation to inhibit production of hydrocarbons from the formation having carbon 
numbers greater than al out 25. 

I 



)6, wherein the produced mixture comprises ammonia, and 
(to produce fertilizer. 
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326. The method of claim 296, wherein controlling formation conditions comprises 
recirculating a portion of hydrogen from the mixture into the formation. 

327. The method of claim 296, further comprising: 

providing hydrogen (H2) to the heated section to hydrogenate hydrocarbons 
within the section; and / 

heating a portion of the section with neat from hydrogenation. 

328. The method of claim 296, wherein the produced mixture comprises hydrogen and 
condensable hydrocarbons, the method further comprising hydrogenating a portion of the 
produced condensable hydrocarbons With at least a portion of the produced hydrogen. 

329. The method of claim 296, wherein allowing the heat to transfer comprises 
increasing a permeability of a majority of the selected section to greater than about 100 
millidarcy. / 

330. The method of claim 296, wherein allowing the heat to transfer comprises 
substantially uniformly increasing a permeability of a majority of the selected section. 

331. The method of claim/296, further comprising controlling the heat to yield greater 
than about 60 % by weight pf condensable hydrocarbons, as measured by the Fischer 
Assay. / 

332. The method of claim 296, wherein producing the mixture comprises producing 
the mixture in a production well, and wherein at least about 7 heat sources are disposed in 
the formation for each production well. 

333. The method of claim 296, further comprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat 
sources are located in the formation in a unit of heat sources, and wherein the unit of heat 
sources comprises a triaigular pattern. 
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334. The method of claim 296, further comprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat 
sources are located in the formation in a unit of heat sources, wherein the unit of heat 
sources comprises a triangular pattern, and wherein a plurality of the units are repeated 
over an area of the formation to form a repetitive pattern of units. 

335. A method of treating a hydrocarbon containing formation in situ, comprising: 
providing heat from one or more /ieat sources to at least a portion of the 

formation; 

allowing the heat to transfer frfom the one or more heat sources to a selected 
section of the formation; 

maintaining a pressure within at least a majority of the selected section of the 
formation to above 2.0 bar absolute; and 

producing a fluid from the formation, wherein condensable hydrocarbons within 
the fluid comprise an atomic hwogen to atomic carbon ratio of greater than about 1.75. 

336. The method of claim 335, wherein the one or more heat sources comprise at least 
two heat sources, and where/n superposition of heat from at least the two heat sources 
pyrolyzes at least some hydrocarbons within the selected section of the formation. 

337. The method of claim 335, wherein controlling formation conditions comprises 
maintaining a temperaturp within the selected section within a pyrolysis temperature 
range. 



338. The method of cpaim 335, wherein the one or more heat sources comprise 
electrical heaters. 



339. The method of 
burners. 



laim 335, wherein the one or more heat sources comprise surface 
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340. The method of claim 335, wherein the one or more heat sources comprise 
flameless distributed combustors. 

341. The method of claim 335, wherein the one or more heat sources comprise natural 
distributed combustors. / 

342. The method of claim 335, furtheryfcomprising controlling the pressure and a 
temperature within at least a majority onthe selected section of the formation, wherein 
the pressure is controlled as a function jof temperature, or the temperature is controlled as 
a function of pressure. / 

343. The method of claim 335, further comprising controlling the heat such that an 
average heating rate of the selectecy section is less than about 1 °C per day during 
pyrolysis. / 

344. The method of claim 333, wherein providing heat from the one or more heat 
sources to at least the portion of formation comprises: 

heating a selected voldme (V) of the hydrocarbon containing formation from the 
one or more heat sources, wherein the formation has an average heat capacity (C v ), and 
wherein the heating pyrolyzp at least some hydrocarbons within the selected volume of 
the formation; and / 

wherein heating energy/day provided to the volume is equal to or less than Pwr, 
wherein Pwr is calculated py the equation: 

Pwr = h*V*C v *p B 

wherein Pwr is the heating energy/day, h is an average heating rate of the 
formation, p B is formation bulk density, and wherein the heating rate is less than about 10 
°C/day. 

345. The method of ck im 335, wherein allowing the heat to transfer comprises 
transferring heat substant ally by conduction. 
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346. The method of claim 335, wherein providing heat from the one or more heat 
sources comprises heating the selected section such that a thermal conductivity of at least 
a portion of the selected section is greater than about 0.5 W/(m °C). 

347. The method of claim 335, wherein the produced mixture comprises condensable 
hydrocarbons having an API gravity of at least sfoout 25°. 

348. The method of claim 335, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein about 0.1 % by^veight to about 15 % by weight of the 
condensable hydrocarbons are olefins. 

349. The method of claim 335, wherein the produced mixture comprises non- 
condensable hydrocarbons, and wherein about 0.1 % by weight to about 15 % by weight 
of the non-condensable hydrocarbon? are olefins. 

350. The method of claim 335 Artierein the produced mixture comprises non- 
condensable hydrocarbons, and/vherein a molar ratio of ethene to ethane in the non- 
condensable hydrocarbons ranges from about 0.001 to about 0.15. 



351. The method of claintf 335, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein/less than about 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is nitrogen. 



352. The method 
hydrocarbons, and where 
basis, of the condensable 



of claim 335, wherein the produced mixture comprises condensable 
n less than about 1 % by weight, when calculated on an atomic 
lydrocarbons is oxygen. 



353. The method 
hydrocarbons, and wherein 
basis, of the condensable 



of cl^im 335, wherein the produced mixture comprises condensable 
less than about 1 % by weight, when calculated on an atomic 
lydrocarbons is sulfur. 
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354. The method of claim 335, wherein the produced mixture comprises condensable 
hydrocarbons, wherdin about 5 % by weight to about 30 % by weight of the condensable 
hydrocarbons comprise oxygen containing compounds, and wherein the oxygen 
containing compounds comprise phenols. 

355. The method of claim 335, wherein the Produced mixture comprises condensable 
hydrocarbons, and wherein greater than aboi/t 20 % by weight of the condensable 
hydrocarbons are aromatic compounds. 

356. The method of claim 335, where/n the produced mixture comprises condensable 
hydrocarbons, and wherein less than ayout 5 % by weight of the condensable 
hydrocarbons comprises multi-ring aromatics with more than two rings. 

357. The method of claim 335, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less tljan about 0.3 % by weight of the condensable 
hydrocarbons are asphaltenes. 

358. The method of claim 325, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein about 5 % by weight to about 30 % by weight of the 
condensable hydrocarbons aye cycloalkanes. 



359. The method of claim 335, wherein the produced mixture comprises a non- 
condensable component, wherein the non-condensable component comprises hydrogen, 
wherein the hydrogen is greater than about 10 % by volume of the non-condensable 
component, and wherein ^ne hydrogen is less than about 80 % by volume of the non- 
condensable component. 



360. The method 
wherein greater than 



of cliim 335, wherein the produced mixture comprises ammonia, and 
aboiit 0.05 % by weight of the produced mixture is ammonia. 
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361. The method of claim 335, wherein the produced mixture comprises ammonia, and 
wherein the ammonia is used to produce fertilizer. 

362. The method of claim 335, further comprising controlling formation conditions to 
produce a mixture of condensable hydrocarbons ^nd H2, wherein a partial pressure of H2 
within the mixture is greater than about 0.5 bar.y 

363. The method of claim 335, wherein tfye partial pressure of H2 is measured when the 
mixture is at a production well 

364. The method of claim 335, further comprising altering the pressure within the 
formation to inhibit production of hydrocarbons from the formation having carbon 
numbers greater than about 25. 

365. The method of claim 335, wherein controlling formation conditions comprises 
recirculating a portion of hydrogen from the mixture into the formation. 

366. The method of claim 335, further comprising: 
providing hydrogen (fj 2 ) to the heated section to hydrogenate hydrocarbons 

within the section; and 

heating a portion of ihe section with heat from hydrogenation. 

367. The method of claim 335, wherein the produced mixture comprises hydrogen and 
condensable hydrocarbons, the method further comprising hydrogenating a portion of the 
produced condensable hydrocarbons with at least a portion of the produced hydrogen. 



368. The method of cl aim 335, wherein allowing the heat to transfer comprises 
increasing a permeability of a majority of the selected section to greater than about 100 
millidarcy. 
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369. The method of claim 335, wherein allowing the heat to transfer comprises 
substantially uniformly increasing a permeability of a majority of the selected section. 



370. The method of claim 335, further comprising controlling the heat to yield greater 
than about 60 % by weight of condensable hydrocarbons, as measured by the Fischer 
Assay. 



371 . The method of claim 335, wherein producing the mixture comprises producing 
the mixture in a production well, and wherein at least about 7 heat sources are disposed in 
the formation for each production well. 

372. The method of claim 335, further comprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat 
sources are located in the formation ;n a unit of heat sources, and wherein the unit of heat 
sources comprises a triangular parte 

373. The method of claim 33 5 /further comprising providing heat from three or more 
heat sources to at least a portion/of the formation, wherein three or more of the heat 
sources are located in the formation in a unit of heat sources, wherein the unit of heat 
sources comprises a triangular roattern, and wherein a plurality of the units are repeated 
over an area of the formation to form a repetitive pattern of units. 



374. A method of treating/a hydrocarbon containing formation in situ, comprising: 

providing heat from pne or more heat sources to at least a portion of the 
formation; 

allowing the heat tqf transfer from the one or more heat sources to a selected 
section of the formation; 

maintaining a pressure within at least a majority of the selected section of the 
formation to above 2.0 bar absolute; and 

producing a mixti re from the formation, wherein the produced mixture comprises 
a higher amount of non-condensable components as compared to non-condensable 
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components producible from the formation under the same temperature conditions and at 
atmospheric pressure* 



375. The method of claim 374, wherein the one or more heat sources comprise at least 
two heat sources, and wherein superposition ofrheat from at least the two heat sources 
pyrolyzes at least some hydrocarbons within tne selected section of the formation. 



376. The method of claim 374, wherein controlling formation conditions comprises 
maintaining a temperature within the selected section within a pyrolysis temperature 
range. 

377. The method of claim 374, wherein the one or more heat sources comprise 
electrical heaters. 

378. The method of claim 374,^vherein the one or more heat sources comprise surface 
burners. 

379. The method of claim 374, wherein the one or more heat sources comprise 
flameless distributed combustprs. 

380. The method of claimp74, wherein the one or more heat sources comprise natural 
distributed combustors. 



381. The method of claim 374, further comprising controlling the pressure and a 
temperature within at least la majority of the selected section of the formation, wherein 
the pressure is controlled as a function of temperature, or the temperature is controlled as 
a function of pressure. 



382. The method of cla 
average heating rate of the 
pyrolysis. 



m 374, further comprising controlling the heat such that an 
selected section is less than about 1 °C per day during 
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383. The method of claim 374, wherein providing heat from the one or more heat 
sources to at least the portion of formation comprises: 

heating a selected volume (V) of the hydrocarbon containing formation from the 
one or more heat sources, wherein the formation has an average heat capacity (C v ), and 
wherein the heating pyrolyzes at least sorrye hydrocarbons within the selected volume of 
the formation; and 

wherein heating energy/day prodded to the volume is equal to or less than Pwr, 
wherein Pwr is calculated by the equation: 
Pwr = h*V*C v *p B 

wherein Pwr is the heating erfergy/day, h is an average heating rate of the 
formation, p B is formation bulk density, and wherein the heating rate is less than about 10 
°C/day. 

384. The method of claim 374/ wherein allowing the heat to transfer comprises 
transferring heat substantially by conduction. 

385. The method of claim 3tf4, wherein providing heat from the one or more heat 
sources comprises heating the selected section such that a thermal conductivity of at least 
a portion of the selected section is greater than about 0.5 W/(m °C). 

386. The method of claim 374, wherein the produced mixture comprises condensable 
hydrocarbons having an API gravity of at least about 25°. 



387. The method of claim 374, wherein the produced mixture comprises condensable 



hydrocarbons, and wher< 



condensable hydrocarbons are olefins 



388. The method of c 
condensable hydrocarb 
of the non-condensable 



in about 0.1 % by weight to about 15 % by weight of the 



aim 374, wherein the produced mixture comprises non- 
ms, and wherein about 0.1 % by weight to about 15 % by weight 
lydrocarbons are olefins. 
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389. The method of claim 374, wherein the produced mixture comprises non- 
condensable hydrocarbons, and wherein a mdlar ratio of ethene to ethane in the non- 
condensable hydrocarbons ranges from about 0.001 to about 0.15. 

390. The method of claim 374, whereip the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbon^ is nitrogen. 

391. The method of claim 374, wnerein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is oxygen. 

392. The method of claim 374, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is sulfur. 

393. The method of clatfn 374, wherein the produced mixture comprises condensable 
hydrocarbons, wherein afe(out 5 % by weight to about 30 % by weight of the condensable 
hydrocarbons comprise oxygen containing compounds, and wherein the oxygen 
containing compounds/comprise phenols. 



394. The method df claim 374, wherein the produced mixture comprises condensable 
hydrocarbons, and vmerein greater than about 20 % by weight of the condensable 
hydrocarbons are arc matic compounds. 



395. The method 
hydrocarbons, and 
hydrocarbons comprises 



}f claim 374, wherein the produced mixture comprises condensable 
wherein less than about 5 % by weight of the condensable 
multi-ring aromatics with more than two rings. 
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396. The method of claim 374, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 0.3 % by weight of the condensable 
hydrocarbons are asphaltenes. 

/ 

397. The method of claim 374, wherein thje produced mixture comprises condensable 
hydrocarbons, and wherein about 5 % by vyeight to about 30 % by weight of the 
condensable hydrocarbons are cycloalka 

398. The method of claim 374, whe^fein the produced mixture comprises a non- 
condensable component, wherein theyhon-condensable component comprises hydrogen, 
wherein the hydrogen is greater thad about 10 % by volume of the non-condensable 
component, and wherein the hydrogen is less than about 80 % by volume of the non- 
condensable component. 

399. The method of claim 374, wherein the produced mixture comprises ammonia, and 
wherein greater than about 0.65 % by weight of the produced mixture is ammonia. 

400. The method of claim 374, wherein the produced mixture comprises ammonia, and 
wherein the ammonia is used to produce fertilizer. 

401 . The method of claim 374, further comprising controlling formation conditions to 
produce a mixture of ccmdensable hydrocarbons and H2, wherein a partial pressure of H2 
within the mixture is greater than about 0.5 bar. 

402. The method or claim 374, wherein the partial pressure of H2 is measured when the 
mixture is at a production well. 



403. The method/of claim 374, further comprising altering the pressure within the 
formation to inhibit production of hydrocarbons from the formation having carbon 
numbers greater thin about 25. 
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404. The method of claim 374, further comprising: 

providing hydrogen (H2) to the heated section to hydrogenate hydrocarbons 
within the section; and 

heating a portion of the section with heat from hydrogenation. 

/the produced mixture comprises hydrogen and 
rther comprising hydrogenating a portion of the 
at least a portion of the produced hydrogen. 

406. The method of claim 374, wherein allowing the heat to transfer comprises 
increasing a permeability of a majomty of the selected section to greater than about 100 
millidarcy. / 

407. The method of claim 374, wherein allowing the heat to transfer comprises 
substantially uniformly increasing a permeability of a majority of the selected section. 

408. The method of claim/374, further comprising controlling the heat to yield greater 
than about 60 % by weight pf condensable hydrocarbons, as measured by the Fischer 
Assay. / 

409. The method of claim 374, wherein producing the mixture comprises producing 
the mixture in a production well, and wherein at least about 7 heat sources are disposed in 
the formation for each production well. 

410. The method of c|aim 374, further comprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat 
sources are located in the formation in a unit of heat sources, and wherein the unit of heat 
sources comprises a triangular pattern. 

411. The method of claim 374, further comprising providing heat from three or more 
heat sources to at leasl a portion of the formation, wherein three or more of the heat 



405. The method of claim 374, whereir 
condensable hydrocarbons, the method : 
produced condensable hydrocarbons wif 
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sources are located in the formation in a unit of heat sources, wherein the unit of heat 
sources comprises a triangular pattern, and wherein a plurality of the units are repeated 
over an area of the formation to form a repetitive pattern of units. 

/ 

412. A method of treating a hydrocarbon containing formation in situ, comprising: 
providing heat from one or more heat sources to at least a portion of the 

formation; / 

allowing the heat to transfer from tWe one or more heat sources to a selected 
section of the formation such that superimposed heat from the one or more heat sources 
pyrolyzes at least about 20 % by weight of hydrocarbons within the selected section of 
the formation; and / 

producing a mixture from the formation. 

413. The method of claim 412, wherein the one or more heat sources comprise at least 
two heat sources, and wherein superposition of heat from at least the two heat sources 
pyrolyzes at least some hydrocarbons within the selected section of the formation. 

414. The method of claim 412, wherein controlling formation conditions comprises 
maintaining a temperature witnin the selected section within a pyrolysis temperature 
range. / 

415. The method of claim k 1 2 , wherein the one or more heat sources comprise 
electrical heaters. / 

416. The method of claim 412, wherein the one or more heat sources comprise surface 
burners. J 

417. The method of claim 412, wherein the one or more heat sources comprise 
flameless distributed compustors. 
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418. The method of claim 412, wherein the one or more heat sources comprise natural 
distributed combustors. 



419. The method of claim 412, further comprising controlling a pressure and a 
temperature within at least a majority of the selected section of the formation, wherein 
the pressure is controlled as a function of temperature, or the temperature is controlled as 
a function of pressure. 

420. The method of claim 412, further comprising controlling the heat such that an 
average heating rate of the selected sectionyis less than about 1 °C per day during 
pyrolysis. 

421. The method of claim 412, wherein providing heat from the one or more heat 
sources to at least the portion of formation comprises: 

heating a selected volume ( Vjof the hydrocarbon containing formation from the 
one or more heat sources, wherein tne formation has an average heat capacity (C v ), and 
wherein the heating pyrolyzes at l^ast some hydrocarbons within the selected volume of 
the formation; and 

wherein heating energy/diy provided to the volume is equal to or less than Pwr, 
wherein Pwr is calculated by thg equation: 
Pwr = h*V*C v *p B 

wherein Pwr is the heating energy/day, h is an average heating rate of the 
formation, p B is formation bulty density, and wherein the heating rate is less than about 10 
°C/day. 



422. The method of claim 
transferring heat substantial! 



U2, wherein allowing the heat to transfer comprises 
? by conduction. 



423. The method of claim 
sources comprises heating tjie 
least a portion of the selected 



412, wherein providing heat from the one or more heat 
selected formation such that a thermal conductivity of at 
section is greater than about 0.5 W/(m °C). 



v 
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424. The method of claim 412, wherein the produced mixture comprises condensable 

* 

hydrocarbons having an API gravity of at least about 25? 

425. The method of claim 412, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein about 0.1 % by weight tp about 15 % by weight of the 
condensable hydrocarbons are olefins. 

426. The method of claim 412, wherein the produced mixture comprises non- 
condensable hydrocarbons, and wherein abouy 0. 1 % by weight to about 15 % by weight 
of the non-condensable hydrocarbons are olefins. 

427. The method of claim 412, whereinlhe produced mixture comprises non- 
condensable hydrocarbons, and wherein a molar ratio of ethene to ethane in the non- 
condensable hydrocarbons ranges from about 0.001 to about 0.15. 

428. The method of claim 412, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is nitrogen. 

429. The method of claim 41 4 wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less/than about 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is oxygen. 

430. The method of claim 412, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein Less than about 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is sulfur. 

43 1 . The method of claim 412, wherein the produced mixture comprises condensable 
hydrocarbons, wherein about 5 % by weight to about 30 % by weight of the condensable 
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hydrocarbons comprise oxygen containing compounds, and wherein the oxygen 
containing compounds comprise phenols. 



432. The method of claim 412, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein greater than about 20 % Ijy weight of the condensable 
hydrocarbons are aromatic compounds. 

433. The method of claim 412, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 5 %/by weight of the condensable 
hydrocarbons comprises multi-ring aromaticywith more than two rings. 

434. The method of claim 412, whereinAhe produced mixture comprises condensable 
hydrocarbons, and wherein less than abopt 0.3 % by weight of the condensable 
hydrocarbons are asphaltenes. 

435. The method of claim 412, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein about 5 f/o by weight to about 30 % by weight of the 
condensable hydrocarbons are cycloalkanes. 

436. The method of claim 41 2 J wherein the produced mixture comprises a non- 
condensable component, wherein the non-condensable component comprises hydrogen, 
wherein the hydrogen is greater/than about 10 % by volume of the non-condensable 
component, and wherein the hjprogen is less than about 80 % by volume of the non- 
condensable component. 

437. The method of claim 412, wherein the produced mixture comprises ammonia, and 
wherein greater than about 0/05 % by weight of the produced mixture is ammonia. 



438. The method of claim 412, wherein the produced mixture comprises ammonia, and 
wherein the ammonia is use d to produce fertilizer. 
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439. The method of claim 412, further comprising controlling a pressure within at least 
a majority of the selected section of the formation, wherein the controlled pressure is at 
least about 2.0 bar absolute. 

440. The method of claim 412, further comprising controlling formation conditions to 
produce a mixture of condensable hydrocarbon/and H2, wherein a partial pressure of H 2 
within the mixture is greater than about 0.5 bar. 

441 . The method of claim 412, wherein /he partial pressure of H2 is measured when the 
mixture is at a production well. / 

442. The method of claim 412, furtiler comprising altering a pressure within the 
formation to inhibit production of hwrocarbons from the formation having carbon 
numbers greater than about 25. / 

443. The method of claim 412r, wherein controlling formation conditions comprises 
recirculating a portion of hydrogen from the mixture into the formation. 

444. The method of claim k 12, further comprising: 

providing hydrogen (H2) to the heated section to hydrogenate hydrocarbons 
within the section; and / 

heating a portion ok the section with heat from hydrogenation. 

445. The method of cljaim 412, wherein the produced mixture comprises hydrogen and 
condensable hydrocarbons, the method further comprising hydrogenating a portion of the 
produced condensable hydrocarbons with at least a portion of the produced hydrogen. 

446. The method o 
increasing a permeab 
millidarcy. 



claim 412, wherein allowing the heat to transfer comprises 
lity of a majority of the selected section to greater than about 100 



337 



Conley, Rose & Tayon, P.C 



447. The method of claim 412, wherein allowing the heat to transfer comprises 
substantially uniformly increasing a permeability of a majority of the selected section. 

448. The method of claim 412, further comprising controlling the heat to yield greater 
than about 60 % by weight of condensable hydrocarbons, as measured by the Fischer 
Assay. / 

449. The method of claim 412, wherein producing the mixture comprises producing 
the mixture in a production well, and wherein ix least about 7 heat sources are disposed in 
the formation for each production well. / 

450. The method of claim 412, further Comprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat 
sources are located in the formation inya unit of heat sources, and wherein the unit of heat 
sources comprises a triangular pattern. 

45 1 . The method of claim 4 1 2,yilirther comprising providing heat from three or more 
heat sources to at least a portionyof the formation, wherein three or more of the heat 
sources are located in the formation in a unit of heat sources, wherein the unit of heat 
sources comprises a triangulanpattern, and wherein a plurality of the units are repeated 
over an area of the formation/to form a repetitive pattern of units. 

452. A method of treating a hydrocarbon containing formation in situ, comprising: 
providing heat from one or more heat sources to at least a portion of the 

formation; / 

allowing the heat to transfer from the one or more heat sources to a selected 
section of the formation such that superimposed heat from the one or more heat sources 
pyrolyzes at least about GO % of hydrocarbons within the selected section of the 
formation; and / 

producing a mixture from the formation, wherein the mixture comprises a 
condensable component having an API gravity of at least about 25°. 
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453. The method of claim 452, wherein the one or more heat sources comprise at least 
two heat sources, and wherein superposition of heat from at least the two heat sources 
pyrolyzes at least some hydrocarbons within the selected section of the formation. 



454. The method of claim 452, wherein controlling formation conditions comprises 
maintaining a temperature within the selected section within a pyrolysis temperature 
range. 

455. The method of claim 452, wherein the/me or more heat sources comprise 
electrical heaters. 

456. The method of claim 452, whereir/the one or more heat sources comprise surface 
burners. 

457. The method of claim 452, wh^fein the one or more heat sources comprise 
flameless distributed combustors. 

458. The method of claim 452, /^herein the one or more heat sources comprise natural 
distributed combustors. 

459. The method of claim 45E, further comprising controlling a pressure and a 
temperature within at least a majority of the selected section of the formation, wherein 
the pressure is controlled as a/function of temperature, or the temperature is controlled as 
a function of pressure. 



460. The method of claim 452, further comprising controlling the heat such that an 
average heating rate of the ^elected section is less than about 1 °C per day during 
pyrolysis. 



46 1 . The method of claim 
sources to at least the 



452, wherein providing heat from the one or more heat 
portilon of formation comprises: 
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heating a selected volume (V) of the hydrocarbon containing formation from the 
one or more heat sources, wherein the formation has an average heat capacity (C v ), and 
wherein the heating pyrolyzes at least some hydrocarbons within the selected volume of 
the formation; and / 

wherein heating energy/day provided to the/volume is equal to or less than Pwr, 
wherein Pwr is calculated by the equation: / 

Pwr = A*F*C v *p B / 

wherein Pwr is the heating energy/day/ h is an average heating rate of the 
formation, p B is formation bulk density, and wherein the heating rate is less than about 10 
°C/day. / 

462. The method of claim 452, wherein allowing the heat to transfer comprises 
transferring heat substantially by conduction. 

463. The method of claim 452, wherein providing heat from the one or more heat 
sources comprises heating the selected section such that a thermal conductivity of at least 
a portion of the selected section is greater than about 0.5 W/(m °C). 

464. The method of claim 432, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein about 0.1 % by weight to about 15 % by weight of the 
condensable hydrocarbons aye olefins. 

465. The method of claim 452, wherein the produced mixture comprises non- 
condensable hydrocarbons, and wherein about 0.1 % by weight to about 15 % by weight 
of the non-condensable hydrocarbons are olefins. 

466. The method of cjfaim 452, wherein the produced mixture comprises non- 
condensable hydrocarbons, and wherein a molar ratio of ethene to ethane in the non- 
condensable hydrocarbons ranges from about 0.001 to about 0.15. 
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467. The method of claim 452, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is nitrogen. 

468. The method of claim 452, wherein the prodi/ced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is oxyge 

469. The method of claim 452, wherein tht produced mixture comprises condensable 
hydrocarbons, and wherein less than about k % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is^ulfur. 

470. The method of claim 452, wherein the produced mixture comprises condensable 
hydrocarbons, wherein about 5 % by weight to about 30 % by weight of the condensable 
hydrocarbons comprise oxygen containing compounds, and wherein the oxygen 
containing compounds comprise pHenols. 

471. The method of claim 4527 wherein the produced mixture comprises condensable 
hydrocarbons, and wherein greater than about 20 % by weight of the condensable 
hydrocarbons are aromatic compounds. 

472. The method of claim 452, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 5 % by weight of the condensable 
hydrocarbons comprises mufti-ring aromatics with more than two rings. 



473. The method of clait^ 452, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein/ less than about 0.3 % by weight of the condensable 
hydrocarbons are asphaltenes. 
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474. The method of claim 452, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein about 5 % by weight to about 30 % by weight of the 
condensable hydrocarbons are cycloalkanes. 

475. The method of claim 452, wherein the produced mixture comprises a non- 
condensable component, wherein the non-condensable component comprises hydrogen, 
wherein the hydrogen is greater than about 10/% by volume of the non-condensable 
component, and wherein the hydrogen is les/than about 80 % by volume of the non- 
condensable component. 

476. The method of claim 452, where/in the produced mixture comprises ammonia, and 
wherein greater than about 0.05 % by weight of the produced mixture is ammonia. 

477. The method of claim 452, wherein the produced mixture comprises ammonia, and 
wherein the ammonia is used to produce fertilizer. 

478. The method of claim 452, further comprising controlling a pressure within at least 
a majority of the selected secyon of the formation, wherein the controlled pressure is at 
least about 2.0 bar absolute. , 

479. The method of claim 452, further comprising controlling formation conditions to 
produce a mixture of condensable hydrocarbons and H2, wherein a partial pressure of H2 
within the mixture is greater than about 0.5 bar. 

480. The method of Jlaim 452, wherein the partial pressure of H 2 is measured when the 
mixture is at a production well. 



48 1 . The method of claim 452, further comprising altering a pressure within the 
formation to inhibit production of hydrocarbons from the formation having carbon 
numbers greater than about 25. 
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482. The method of claim 452, wherein controlling formation conditions comprises 
recirculating a portion of hydrogen from the mixture into the formation. 



483. The method of claim 452, further comprising: 
providing hydrogen (H2) to the heated ^section to hydrogenate hydrocarbons 

within the section; and 

heating a portion of the section with^ieat from hydrogenation. 

484. The method of claim 452, whereirf the produced mixture comprises hydrogen and 
condensable hydrocarbons, the method further comprising hydrogenating a portion of the 
produced condensable hydrocarbons wjfth at least a portion of the produced hydrogen. 

485. The method of claim 452, wtferein allowing the heat to transfer comprises 
increasing a permeability of a majority of the selected section to greater than about 100 
millidarcy. 

486. The method of claim 4^2, wherein allowing the heat to transfer comprises 
substantially uniformly increasing a permeability of a majority of the selected section. 

487. The method of claim 452, further comprising controlling the heat to yield greater 
than about 60 % by weigly of condensable hydrocarbons, as measured by the Fischer 
Assay. 

488. The method of dlaim 452, wherein producing the mixture comprises producing 
the mixture in a production well, and wherein at least about 7 heat sources are disposed in 
the formation for each/ production well. 



489. The method df claim 452, further comprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat 
sources are located : n the formation in a unit of heat sources, and wherein the unit of heat 
triangular pattern. 



sources comprises a 



\ 
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490. The method of claim 452, further comprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat 
sources are located in the formation in a unit of heat sources, wherein the unit of heat 
sources comprises a triangular pattern, and wherein a plurality of the units are repeated 
over an area of the formation to form a/repetitive pattern of units. 

491 . A method of treating a layer/of a hydrocarbon containing formation in situ, 
comprising: 

providing heat from one dr more heat sources to at least a portion of the layer, 
wherein the one or more heat sources are positioned proximate an edge of the layer; 

allowing the heat to transfer from the one or more heat sources to a selected 
section of the layer such thay superimposed heat from the one or more heat sources 
pyrolyzes at least some hydrocarbons within the selected section of the formation; and 

producing a mixture from the formation. 

492. The method of cjfaim 491 , wherein the one or more heat sources are laterally 
spaced from a center of/the layer. 

493. The method of jclaim 491 , wherein the one or more heat sources are positioned in 
a staggered line. 



494. The method oi claim 491 , wherein the one or more heat sources positioned 



proximate the edge o 



unit of energy input 1 3 the one or more heat sources. 



495. The method 
proximate the edge c 
pyrolysis per unit of 



the layer can increase an amount of hydrocarbons produced per 



of claim 491, wherein the one or more heat sources positioned 

the layer can increase the volume of formation undergoing 
energy input to the one or more heat sources. 
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496. The method of claim 491, wherein the one or more heat sources comprise 
electrical heaters. 



497. The method of claim 491, wherein the one or more heat sources comprise surface 
burners. / 

498. The method of claim 491 , whereir^/the one or more heat sources comprise 
flameless distributed combustors. 

499. The method of claim 491, whejrein the one or more heat sources comprise natural 
distributed combustors. 

500. The method of claim 491, further comprising controlling a pressure and a 
temperature within at least a majority of the selected section of the formation, wherein 
the pressure is controlled as a function of temperature, or the temperature is controlled as 
a function of pressure; 

501 . The method of claim/491 , further comprising controlling the heat such that an 
average heating rate of the jselected section is less than about 1 .0 0 C per day during 
pyrolysis. 



502. The method of claim 491, wherein providing heat from the one or more heat 
sources to at least the portion of the layer comprises: 

heating a selected volume (V) of the hydrocarbon containing formation from the 
one or more heat sources, wherein the formation has an average heat capacity (C v ), and 
wherein the heating pyjolyzes at least some hydrocarbons within the selected volume of 
the formation; and 

wherein heating energy/day provided to the volume is equal to or less than Pwr, 
wherein Pwr is calculated by the equation 



Pwr = h*V*C< 
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wherein Pwr is the heating energy/day, h is an average heating rate of the 
formation, p B is formation bulk density, and wherein the heating rate is less than about 10 
°C/day. 

503. The method of claim 491 , wherein providing heat from the one or more heat 
sources comprises heating the selected section such that a thermal conductivity of at least 
a portion of the selected section is greater than aroout 0.5 W/(m °C). 

504. The method of claim 491 , wherein th£ produced mixture comprises condensable 
hydrocarbons having an API gravity of at least about 25°. 

505. The method of claim 491 , wherem the produced mixture comprises condensable 
hydrocarbons, and wherein about 0.1 % by weight to about 15 % by weight of the 
condensable hydrocarbons are olefins/ 

506. The method of claim 491, wherein the produced mixture comprises non- 
condensable hydrocarbons, and wnerein a molar ratio of ethene to ethane in the non- 
condensable hydrocarbons ranges from about 0.001 to about 0.15. 

507. The method of claim 491, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by weight, when calculated on an atomic 
basis, of the condensable hyarocarbons is nitrogen. 

508. The method of claim 491 ? wherein the produced mixture comprises condensable 
hydrocarbons, and whereim less than about 1 % by weight, when calculated on an atomic 
basis, of the condensable Hydrocarbons is oxygen. 

509. The method of claim 491 , wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is sulfur. 
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5 1 0. The method of claim 49 1 , wherein the produced mixture comprises condensable 
hydrocarbons, wherein about 5 % by weight to about 30 % by weight of the condensable 
hydrocarbons comprise oxygen containing compounds, and wherein the oxygen 
containing compounds comprise phenols. , 

511. The method of claim 491 , wherein the produced mixture comprises condensable 
hydrocarbons, and wherein greater than abouy 20 % by weight of the condensable 
hydrocarbons are aromatic compounds. / 

512. The method of claim 491, wherein Ahe produced mixture comprises condensable 
hydrocarbons, and wherein less than about 5 % by weight of the condensable 
hydrocarbons comprises multi-ring aromatics with more than two rings. 

513. The method of claim 49 1 , wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than/ about 0.3 % by weight of the condensable 
hydrocarbons are asphaltenes. / 

514. The method of claim 49 1 /wherein the produced mixture comprises condensable 
hydrocarbons, and wherein about 5 % by weight to about 30 % by weight of the 
condensable hydrocarbons are cycloalkanes. 

515. The method of claim 49 1 , wherein the produced mixture comprises a non- 
condensable component, wherein the non-condensable component comprises hydrogen, 
wherein the hydrogen is greater than about 10 % by volume of the non-condensable 
component, and wherein thf hydrogen is less than about 80 % by volume of the non- 
condensable component. 

516. The method of els 
wherein greater than aboi 



491, wherein the produced mixture comprises ammonia, and 
0.05 % by weight of the produced mixture is ammonia. 
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517. The method of claim 49 1 , wherein the produced mixture comprises ammonia, and 
wherein the ammonia is used to produce fertilizer. 

/ 

518. The method of claim 49 1 , further comprising ^Controlling a pressure within at least 
a majority of the selected section of the formation, wherein the controlled pressure is at 
least about 2.0 bar absolute. / 

519. The method of claim 49 1 , further composing controlling formation conditions to 
produce a mixture of condensable hydrocarbons and H2, wherein a partial pressure of H2 
within the mixture is greater than about 0.5 bar. 

520. The method of claim 519, whereiiythe partial pressure of H2 is measured when the 
mixture is at a production well, / 

521 . The method of claim 491, furtMer comprising altering a pressure within the 
formation to inhibit production of hydrocarbons from the formation having carbon 
numbers greater than about 25. / 

522. The method of claim 491, further comprising controlling formation conditions, 
wherein controlling formation conditions comprises recirculating a portion of hydrogen 
from the mixture into the formation. 

523. The method of claim 491, further comprising: 

providing hydrogen (Hd to the heated section to hydrogenate hydrocarbons 
within the section; and / 

heating a portion of th^ section with heat from hydrogenation. 

524. The method of claim 
condensable hydrocarbons, tl 
produced condensable hydroi 
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191 9 wherein the produced mixture comprises hydrogen and 
ie method further comprising hydrogenating a portion of the 
carbons with at least a portion of the produced hydrogen. 



525. The method of claim 491 , wherein allowing the heat to transfer comprises 
increasing a permeability of a majority of the selected section to greater than about 100 
millidarcy. / 

526. The method of claim 491, wherein allowing the heat to transfer comprises 
substantially uniformly increasing a permeability/of a majority of the selected section. 

527. The method of claim 49 1, further comprising controlling the heat to yield greater 
than about 60 % by weight of condensable hydrocarbons, as measured by the Fischer 
Assay. / 

528. The method of claim 491, wherein producing the mixture comprises producing 
the mixture in a production well, and wnerein at least about 7 heat sources are disposed in 
the formation for each production welK 

529. The method of claim 491 , further comprising providing heat from three or more 
heat sources to at least a portion of me formation, wherein three or more of the heat 
sources are located in the formation in a unit of heat sources, and wherein the unit of heat 
sources comprises a triangular partem. 

530. The method of claim 49y, further comprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat 
sources are located in the formation in a unit of heat sources, wherein the unit of heat 
sources comprises a triangular/pattern, and wherein a plurality of the units are repeated 
over an area of the formation to form a repetitive pattern of units. 

531. A method of treating a hydrocarbon containing formation in situ, comprising: 
providing heat from one or more heat sources to at least a portion of the 

formation; I 

allowing the heat to transfer from the one or more heat sources to a selected 
section of the formation; and 
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controlling a pressure and a temperature within at least a majority of the selected 
section of the formation, wherein the pressure is controlled as a function of temperature, 
or the temperature is controlled as a function of pressure; and 

producing a mixture from the formation. / 

532. The method of claim 53 1 , wherein the one or more heat sources comprise at least 
two heat sources, and wherein superposition of neat from at least the two heat sources 
pyrolyzes at least some hydrocarbons within the selected section of the formation. 

533. The method of claim 53 1 , wherein controlling formation conditions comprises 
maintaining a temperature within the selected section within a pyrolysis temperature 
range. / 

534. The method of claim 53 1 , whereiii the one or more heat sources comprise 
electrical heaters: / 

535. The method of claim 531, whei /ein the one or more heat sources comprise surface 
burners. / 

536. The method of claim 53 1 , wWerein the one or more heat sources comprise 
flameless distributed combustors. I 

537. The method of claim 531, wnerein the one or more heat sources comprise natural 
distributed combustors. 

538. The method of claim 53 1 , further comprising controlling the heat such that an 
average heating rate of the selectedjsection is less than about 1 °C per day during 
pyrolysis. 

539. The method of claim 531, \ 
sources to at least the portion of fo] 
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(herein providing heat from the one or more heat 
lation comprises: 



heating a selected volume (V) of the hydrocarbon containing formation from the 
one or more heat sources, wherein the formation has an average heat capacity (Cv), and 
wherein the heating pyrolyzes at least some hydrocarbons within the selected volume of 
the formation; and 

wherein heating energy/day provided to the /olume is equal to or less than Pwr, 
wherein Pwr is calculated by the equation: 
Pwr = h*V*C v *p B 

wherein Pwr is the heating energy/day 3 ^z is an average heating rate of the 
formation, p B is formation bulk density, and wperein the heating rate is less than about 10 
°C/day. 

540. The method of claim 53 1 , wherein flowing the heat to transfer comprises 

transferring heat substantially by conduction. 

* / 

541 . The method of claim 53 1 , wherein providing heat from the one or more heat 
sources comprises heating the selected section such that a thermal conductivity of at least 
a portion of the. selected section is greater than about 0.5 W/(m °C). 

542. The method of claim 53 1 , wherein the produced mixture comprises condensable 
hydrocarbons having an API graviry of at least about 25°. 

543. The method of claim 53 1 J wherein the produced mixture comprises condensable 
hydrocarbons, and wherein aboul 0.1 % by weight to about 15 % by weight of the 
condensable hydrocarbons are olefins. 



544. The method of claim 53 
condensable hydrocarbons, and 
of the non-condensable hydrocajrbons 



, wherein the produced mixture comprises rion- 
wherein about 0. 1 % by weight to about 1 5 % by weight 
are olefins. 
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545. The method of claim 53 1 , wherein the produced mixture comprises non- 
condensable hydrocarbons, and wherein a molar ratio of ethene to ethane in the non- 
condensable hydrocarbons ranges from about 0.001 to/about 0.15. 

546. The method of claim 53 1 , wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is nitrogen. 

547. The method of claim 53 1, wherein thtf produced mixture comprises condensable 
hydrocarbons, and wherein less than about / % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons isyoxygen. 

548. The method of claim 53 1, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than a/oout 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is sulfur. 

549. The method of claim 53 1 , wherein the produced mixture comprises condensable 
hydrocarbons, wherein about 5 °/j by weight to about 30 % by weight of the condensable 
hydrocarbons comprise oxygen containing compounds, and wherein the oxygen 
containing compounds comprise phenols. 

550. The method of claim 5B1, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein greater than about 20 % by weight of the condensable 
hydrocarbons are aromatic compounds. 

55 1 . The method of claim 53 1 , wherein the produced mixture comprises condensable 
hydrocarbons, and wherein 1 jss than about 5 % by weight of the condensable 
hydrocarbons comprises mu ti-ring aromatics with more than two rings. 
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552. The method of claim 53 1 , wherein the produced mixture comprises condensable 

hydrocarbons, and wherein less than about 0.3 % by weight of the condensable 
» 

hydrocarbons are asphaltenes. 

jixture comprises condensable 
30% by weight of the 

554. The method of claim 53 1 , wherein the produced mixture comprises a non- 
condensable component, wherein the non-condensable component comprises hydrogen, 
wherein the hydrogen is greater than about 10 %/by volume of the non-condensable 
component, and wherein the hydrogen is less than about 80 % by volume of the non- 
condensable component. / 

555. The method of claim 531, wherein tpe produced mixture comprises ammonia, and 
wherein greater than about 0.05 % by weight of the produced mixture is ammonia. 

556. The method of claim 531, wherenin the produced mixture comprises ammonia, and 
wherein the ammonia is used to produae fertilizer. 

557. The method of claim 53 1 , whferein the controlled pressure is at least about 2.0 bar 
absolute. / 

558. The method of claim 531, rurther comprising controlling formation conditions to 
produce a mixture of condensable hydrocarbons and H2, wherein a partial pressure of H2 
within the mixture is greater than about 0.5 bar. 

559. The method of claim 531, wherein the partial pressure of H2 is measured when the 
mixture is at a production well. 

\ 



553. The method of claim 53 1 , wherein the produced 
hydrocarbons, and wherein about 5 % by weight to aboi 
condensable hydrocarbons are cycloalkanes. / 
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560. The method of claim 53 1 , further comprising altering a pressure within the 
formation to inhibit production of hydrocarbons from the formation having carbon 
numbers greater than about 25. 

56 1 . The method of claim 531, wherein controlling formation conditions comprises 
recirculating a portion of hydrogen from the mixtoire into the formation. 

562. The method of claim 53 1 , further comprising: 

providing hydrogen (H2) to the heatea section to hydrogenate hydrocarbons 
within the section; and / 

heating a portion of the section wip heat from hydrogenation. 

563. The method of claim 531, wherdin the produced mixture comprises hydrogen and 
condensable hydrocarbons, the method further comprising hydrogenating a portion of the 
produced condensable hydrocarbons with at least a portion of the produced hydrogen. 

564. The method of claim 53 1 , wherein allowing the heat to transfer comprises 
increasing a permeability of a majority of the selected section to greater than about 100 
millidarcy. / 

565. The method of claim 53/1 , wherein allowing the heat to transfer comprises 
substantially uniformly increasing a permeability of a majority of the selected section. 

566. The method of claim 
than about 60 % by weight oj 
Assay. 

567. The method of clai] 
the mixture in a productior 
the formation for each pro< 



531, further comprising controlling the heat to yield greater 
'condensable hydrocarbons, as measured by the Fischer 



531, wherein producing the mixture comprises producing 
well, and wherein at least about 7 heat sources are disposed in 
iuction well. 
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568. The method of claim 53 1 , further comprising providing heat from three or more 
heat sources to at lea5st a portion of the formation, wherein three or more of the heat 
sources are located in the formation in a unit of hesji sources, and wherein the unit of heat 
sources comprises a triangular pattern. 

569. The method of claim 531, further comprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat 
sources are located in the formation in a un# of heat sources, wherein the unit of heat 
sources comprises a triangular pattern, and wherein a plurality of the units are repeated 
over an area of the formation to form a repetitive pattern of units. 

570. A method of treating a hydrocarbon containing formation in situ, comprising: 
providing heat from one or nqore heat sources to at least a portion of the 

formation; 

allowing the heat to transfer from the one or more heat sources to a selected 
section of the formation to raise ah average temperature within the selected section to, or 
above, a temperature that will pwolyze hydrocarbons within the selected section; 

producing a mixture from the formation; and 

controlling API gravity jof the produced mixture to be greater than about 25 
degrees API by controlling average pressure and average temperature in the selected 
section such that the average pressure in the selected section is greater than the pressure 
(p) set forth in the following Equation for an assessed average temperature (T) in the 
selected section: 

= „H4000/T+67] 
P * 

where p is measured in psia kid T is measured in ° Kelvin 



571. The method of clai: 
controlled to be greater 



thai 



570, wherein the API gravity of the produced mixture is 
about 30 degrees API, and wherein the equation is: 

„ = P [-31000/T+51] 
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572. The method of claim 570, wherein the API gravity of the produced mixture is 
controlled to be greater than about 35 degrees API, and wherein the equation is: 

p = e f-22000/T^38J 

573. The method of claim 570, wherein the one or more heat sources comprise at least 
two heat sources, and wherein superposition oy heat from at least the two heat sources 
pyrolyzes at least some hydrocarbons within pe selected section of the formation. 

574. The method of claim 570, wherein Controlling the average temperature comprises 
maintaining a temperature in the selected Section within a pyrolysis temperature range. 

575. The method of claim 570, wherein the one or more heat sources comprise 
electrical heaters. 

576. The method of claim 570, ^herein the one or more heat sources comprise surface 
burners. 

577. The method of claim 570/, wherein the one or more heat sources comprise 
flameless distributed combustors. 



578. The method of claim 5/0, wherein the one or more heat sources comprise natural 
distributed combustors. 



579. The method of claim 
least a majority of the selected 
controlled as a function 
pressure. 



;>70, further comprising controlling a temperature within at 
section of the formation, wherein the pressure is 
of tehiperature, or the temperature is controlled as a function of 



580. The method of clain 
average heating rate of the s 
pyrolysis. 



570, further comprising controlling the heat such that an 
ected section is less than about 1 °C per day during 
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581. The method of claim 570, wherein providing heat from the one or more heat 
sources to at least the portion of formation comprises: 

heating a selected volume (V) of the hydrocarbon containing formation from the 
one or more heat sources, wherein the formation has an average heat capacity (C v ), and 
wherein the heating pyrolyzes at least some hydrocarbons within the selected volume of 
the formation; and 

wherein heating energy/day provided to the volume is equal to or less than Pwr, 
wherein Pwr is calculated by the equatioji: 

Pwr = /?*F*C v *y95 

wherein Pwr is the heating ene/gy/day, h is an average heating rate of the 
formation, p B is formation bulk densijy, and wherein the heating rate is less than about 10 
°C/day. 

582. The method of claim 570, wherein allowing the heat to transfer comprises 
transferring heat substantially by conduction. 

583. The method of claim 570, wherein providing heat from the one or more heat 
sources comprises heating the selected section such that a thermal conductivity of at least 
a portion of the selected secticm is greater than about 0.5 W/(m °C). 



584. The method of claim 670, wherein the produced mixture comprises condensable 



hydrocarbons, and wherein 
condensable hydrocarbons 



out 0. 1 % by weight to about 1 5 % by weight of the 
a(re olefins. 



585. The method of claiiji 
condensable hydrocarbons, 
of the non-condensable hydrocarbons 



570, wherein the produced mixture comprises non- 
and wherein about 0.1 % by weight to about 15 % by weight 
are olefins. 
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586. The method of claim 570, wherein the produced mixture comprises non- 
condensable hydrocarbons, and wherein a molar ratio of ethene to ethane in the non- 
condensable hydrocarbons ranges from about 0.001 to about 0.15. 

587. The method of claim 570, wherein ther produced mixture comprises condensable 
hydrocarbons, and wherein less than about l/% by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is mtrogen. 

588. The method of claim 570, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons/ is oxygen. 

589. The method of claim 570, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is sulfur. 

590. The method of claim 570Jwherein the produced mixture comprises condensable 
hydrocarbons, wherein about 5 % by weight to about 30 % by weight of the condensable 
hydrocarbons comprise oxygen containing compounds, and wherein the oxygen 
containing compounds comprise phenols. 



591 . The method of claim 5[70, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein greater than about 20 % by weight of the condensable 
hydrocarbons are aromatic ccpipounds. 



592. The method 
hydrocarbons, and wherein 
hydrocarbons comprises mul 



of claim (570, wherein the produced mixture comprises condensable 
1 jss than about 5 % by weight of the condensable 
ti-ring aromatics with more than two rings. 



358 



Conley, Rose & Tayon, P.C. 



593. The method of claim 570, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 0.3 % by weight of the condensable 
hydrocarbons are asphaltenes. 

594. The method of claim 570, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein about 5 % by weight toyabout 30 % by weight of the 
condensable hydrocarbons are cycloalkanes. 

595. The method of claim 570, wherein the produced mixture comprises a non- 
condensable component, wherein the non-cortaensable component comprises hydrogen, 
wherein the hydrogen is greater than about yO % by volume of the non-condensable 
component, and wherein the hydrogen is lgss than about 80 % by volume of the non- 
condensable component. 

596. The method of claim 570, wherein the produced mixture comprises ammonia, and 
wherein greater than about 0.05 % by Aveight of the produced mixture is ammonia. 

597. The method of claim 570, wnerein the produced mixture comprises ammonia, and 
wherein the ammonia is used to produce fertilizer. 

598. The method of claim 570/ further comprising controlling formation conditions to 
produce a mixture of condensable hydrocarbons and H2, wherein a partial pressure of H2 
within the mixture is greater than about 0.5 bar. 

599. The method of claim 5^0, wherein the partial pressure of H2 is measured when the 
mixture is at a production we| 



600. The method of claim/570, further comprising altering a pressure within the 
formation to inhibit production of hydrocarbons from the formation having carbon 



numbers greater than about 



25. 
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601. The method of claim 570, wherein controlling formation conditions comprises 
recirculating a portion of hydrogen from the mixture into the formation. 

602. The method of claim 570, further comprising: / 

providing hydrogen (H2) to the heated section/to hydrogenate hydrocarbons 
within the section; and / 

heating a portion of the section with heat from hydrogenation. 

603. The method of claim 570, wherein the produced mixture comprises hydrogen and 
condensable hydrocarbons, the method further comprising hydrogenating a portion of the 
produced condensable hydrocarbons with at least a portion of the produced hydrogen. 

604. The method of claim 570, wherein Allowing the heat to transfer comprises 
increasing a permeability of a majority ofihe selected section to greater than about 100 
millidarcy. / 

605. The method of claim 570, wh^ein allowing the heat to transfer comprises 
substantially uniformly increasing a permeability of a majority of the selected section. 

606. The method of claim 570, wherein the heat is controlled to yield greater than 
about 60 % by weight of condensable hydrocarbons, as measured by the Fischer Assay. 

607. The method of claim 570, wherein producing the mixture comprises producing 
the mixture in a production well, and wherein at least about 7 heat sources are disposed in 
the formation for each productjjon well. 

608. The method of claim 
heat sources to at least a port 
sources are located in the for 
sources comprises a triangul* 



70, further comprising providing heat from three or more 
m of the formation, wherein three or more of the heat 
lation in a unit of heat sources, and wherein the unit of heat 
■ pattern. 
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609. The method of claim 570, further comprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat 
sources are located in the formation in a unit of heat sources, wherein the unit of heat 
sources comprises a triangular pattern, and wherein a plurality of the units are repeated 
over an area of the formation to form a repetitive pattern of units. 

610. A method of treating a hydrocarbon containing formation in situ, comprising: 
providing heat to at least a portion of a hydrocarbon containing formation such 

that a temperature (T) in a substantial part of the heated portion exceeds 270 °C and 
hydrocarbons are pyrolyzed within the heated portion of the formation; 

controlling a pressure (p) within at least/a substantial part of the heated portion of 
the formation; 

v f hcvcmp bar >e [( - A/T)+B - 26744] ; 

wherein p is the pressure in bar absolute and T is the temperature in degrees K, 
and A and B are parameters that are larger man 10 and are selected in relation to the 
characteristics and composition of the hydrocarbon containing formation and on the 
required olefin content and carbon number of the pyrolyzed hydrocarbon fluids; and 

producing pyrolyzed hydrocarbon fluids from the heated portion of the formation. 

611. The method of claim 610, wherein A is greater than 14000 and B is greater than 
about 25 and a majority of the produced pyrolyzed hydrocarbon fluids have an average 
carbon number lower than 25 and comprise less than about 10 % by weight of olefins. 

612. The method of claim 610, \tfherein T is less than about 390 °C, p is greater than 
about 1 .4 bar, A is greater than about 44000, and b is greater than about 67, and a 
majority of the produced pyrolyzed hydrocarbon fluids have an average carbon number 
less than 25 and comprise less than 10 % by weight of olefins. 



613. The method of claim 6 1 
about 2 bar, A is less than about 



, wherein T is less than about 390 °C, p is greater than 
57000, and b is less than about 83, and a majority of the 
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produced pyrolyzed hydrocarbon fluids have an average carbon number lower than about 
21. 

/ 

614. The method of claim 610, further comprising controlling the heat such that an 
average heating rate of the heated portion is les§/ than about 3°C per day during 
pyrolysis. 

615. The method of claim 610, wherein providing heat from the one or more heat 
sources to at least the portion of formation/ comprises: 

heating a selected volume (V) of tne hydrocarbon containing formation from the 
one or more heat sources, wherein the formation has an average heat capacity (C v ), and 
wherein the heating pyrolyzes at least /ome hydrocarbons within the selected volume of 
the formation; and 

wherein heating energy/day provided to the volume is equal to or less than Pwr, 
wherein Pwr is calculated by the equation: 
Pwr = /i*F*C v */>* 

wherein Pwr is the heating/energy/day, h is an average heating rate of the 
formation, ps is formation bulk density, and wherein the heating rate is less than about 10 
°C/day. 



616. The method of claim 6 If), wherein heat is transferred substantially by conduction 
from one or more heat sources focated in one or more heat sources to the heated portion 
of the formation. 



617. The method of claim 6 
hydrocarbons are either inject 
formation adjacent to a heatei 
which the combustion occurs 
are vented to surface via the heater 



6, wherein the heat sources comprise heaters in which 
d into a heaters or released by the hydrocarbon containing 
?y an oxidant injected into the heater in or adjacent to 
and wherein at least part of the produced combustion gases 
in which the combustion occurs. 
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618. The method of claim 617, wherein heat is transferred substantially by conduction 
from one or more heat sources to the heated portion of the formation such that the 
thermal conductivity of at least part of the heated portion is substantially uniformly 
modified to a value greater than about 0.6 W/m °C ana the permeability of said part 
increases substantially uniformly to a value greater man 1 Darcy. 

619. The method of claim 61 0, further comprising controlling formation conditions to 
produce a mixture of hydrocarbon fluids and H£, wherein a partial pressure of H 2 within 
the mixture flowing through the formation is greater than 0.5 Bar. 

620. The method of claim 619, further comprising, hydrogenating a portion of the 
produced pyrolyzed hydrocarbon fluids With at least a portion of the produced hydrogen 
and heating the fluids with heat from hyarogenation . 

621 . The method of claim 610, wherein the hydrocarbon containing formation is a coal 
seam and at least about 70% of the hydrocarbon content of the coal, when such 
hydrocarbon content is measured by/a Fischer assay, is produced from the heated portion 
of the formation. / 

622. The method of claim 610, wherein the substantially gaseous pyrolyzed hydrocarbon 
fluids are produced from a production well, the method further comprising heating a 
wellbore of the production well to inhibit condensation of the hydrocarbon fluids within 
the wellbore. / 

623. A method of treating a/hydrocarbon containing formation in situ, comprising: 
providing heat from one or more heat sources to at least a portion of the 

formation; / 

allowing the heat to transfer from the one or more heat sources to a selected 
section of the formation to raise an average temperature within the selected section to, or 
above, a temperature that will pyrolyze hydrocarbons within the selected section; 

producing a mixture from the formation; and 
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controlling a weight percentage of olefins of the produced mixture to be less than 
about 20 % by weight by controlling average pressure and average temperature in the 
selected section such that the average pressure in the selected section is greater than the 
pressure (p) set forth in the following equation for an assessed average temperature (7) in 
the selected section: 

p = e (S70(fO/T+83] 

where p is measured in psia and T is measured in ° Kelvin. 

624. The method of claim 623, wherein >me weight percentage of olefins of the 
produced mixture is controlled to be lessyfhan about 10 % by weight, and wherein the 
equation is: 

p L e f-16000/T+28] 

625. The method of claim 623, wherein the weight percentage of olefins of the 
produced mixture is controlled to \je less than about 5 % by weight, and wherein the 
equation is: 

= „H2000/T+22] 

P 

626. The method of claim 6^3, wherein the one or more heat sources comprise at least 
two heat sources, and wherein superposition of heat from at least the two heat sources 
pyrolyzes at least some hydrocarbons within the selected section of the formation. 

627. The method of claiyi 623, wherein the one or more heat sources comprise 
electrical heaters. 

628. The method of cl^im 623, wherein the one or more heat sources comprise surface 
burners. 

629. The method of claim 623, wherein the one or more heat sources comprise 
flameless distributed combustors. 
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630. The method of claim 623 , wherein the one or more heat sources comprise natural 
distributed combustors. 



63 1. The method of claim 623, further comprising controlling a temperature within at 
least a majority of the selected section of theyformation, wherein the pressure is 
controlled as a function of temperature, or ^ie temperature is controlled as a function of 
pressure. 

632. The method of claim 63 1 , wherein controlling an average temperature comprises 
maintaining a temperature within theyselected section within a pyrolysis temperature 
range. 

633. The method of claim 623 /further comprising controlling the heat such that an 
average heating rate of the selected section is less than about 3.0 °C per day during 
pyrolysis. 

634. The method of claim/623, further comprising controlling the heat such that an 
average heating rate of the ^elected section is less than about 1 °C per day during 
pyrolysis. 



635. The method of claim 623, wherein providing heat from the one or more heat 
sources to at least the portion of formation comprises: 

heating a selected volume (V) of the hydrocarbon containing formation from the 
one or more heat souroes, wherein the formation has an average heat capacity (C v ), and 
wherein the heating pyrolyzes at least some hydrocarbons within the selected volume of 
the formation; and 

wherein heating energy/day provided to the volume is equal to or less than Pwr, 
wherein Pwr is calculated by the equation: 
Pwr = h*V*f v *p B 
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wherein Pwr is the heating energy/day, h is an average heating rate of the 
formation, p B is formation bulk density, and wherein the heating rate is less than about 10 
°C/day. / 

636. The method of claim 623, wherein allowing the heat to transfer comprises 
transferring heat substantially by conduction. / 

637. The method of claim 623, wherein providing heat from the one or more heat 
sources comprises heating the selected formation such that a thermal conductivity of at 
least a portion of the selected section is greater than about 0.5 W/(m °C). 

638. The method of claim 623, wherein the produced mixture comprises condensable 
hydrocarbons having an API gravity yof at least about 25°. 

639. The method of claim 623, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein abouyO.l % by weight to about 15 % by weight of the 
condensable hydrocarbons are olefins. 

640. The method of claim 623, wherein the produced mixture comprises non- 
condensable hydrocarbons, and wherein about 0.1 % by weight to about 15 % by weight 
of the non-condensable hydrocarbons are olefins. 

641 . The method of claim 623, wherein the produced mixture comprises non- 
condensable hydrocarbons, and wherein a molar ratio of ethene to ethane in the non- 
condensable hydrocarbon^ ranges from about 0.001 to about 0.15. 

642. The method of claim 623, wherein the produced mixture comprises condensable 
hydrocarbons, and wheijein less than about 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is nitrogen. 
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643. The method of claim 623, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is oxygen. 

644. The method of claim 623, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than abouy 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is sulfur. 

645. The method of claim 623, wherein the produced mixture comprises condensable 
hydrocarbons, wherein about 5 % by weight to about 30 % by weight of the condensable 
hydrocarbons comprise oxygen containing compounds, and wherein the oxygen 
containing compounds comprise phenols. 

646. The method of claim 623Ywherein the produced mixture comprises condensable 
hydrocarbons, and wherein greater than about 20 % by weight of the condensable 
hydrocarbons are aromatic compounds. 

647. The method of claim 623, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 5 % by weight of the condensable 
hydrocarbons comprises multi-ring aromatics with more than two rings. 

648. The method of claim 623, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 0.3 % by weight of the condensable 
hydrocarbons are asphaltenes. 

649. The method of claim 623, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein about 5 % by weight to about 30 % by weight of the 
condensable hydrocarbons are cycloalkanes. 

650. The method of claim 623, wherein the produced mixture comprises a non- 
condensable component, wherein the non-condensable component comprises hydrogen, 
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wherein the hydrogen is greater than about 10 % by volume of the non-condensable 
component, and wherein the hydrogen is less than about 80 % by volume of the non- 
condensable component. 

65 1 . The method of claim 623, wherein the produced mixture comprises ammonia, and 
wherein greater than about 0.05 % by weight yof the produced mixture is ammonia. 

652. The method of claim 623, wherein ttie produced mixture comprises ammonia, and 
wherein the ammonia is used to produce fertilizer. 

653. The method of claim 623, further comprising controlling formation conditions to 
produce a mixture of condensable hydrocarbons and H2, wherein a partial pressure of H2 
within the mixture is greater than about 0.5 bar. 

654. The method of claim 623, jvherein the partial pressure of H2 is measured when the 
mixture is at a production well. 

655. The method of claim 626, further comprising altering a pressure within the 
formation to inhibit productiofi of hydrocarbons from the formation having carbon 
numbers greater than about 2t 

656. The method of claim 623, wherein controlling formation conditions comprises 
recirculating a portion of hydrogen from the mixture into the formation. 



657. The method of claim 623, further comprising: 

providing hydrogen (H2) to the heated section to hydrogenate hydrocarbons 
within the section; and 

heating a portion! of the section with heat from hydrogenation. 
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658. The method of claim 623, wherein the produced mixture comprises hydrogen and 
condensable hydrocarbons, the method further comprising hydrogenating a portion of the 
produced condensable hydrocarbons with at least apportion of the produced hydrogen. 

659. The method of claim 623, wherein allowing the heat to transfer comprises 
increasing a permeability of a majority of the ^elected section to greater than about 100 
millidarcy. 

660. The method of claim 623, wherein allowing the heat to transfer comprises 
substantially uniformly increasing a permeability of a majority of the selected section. 

661 . The method of claim 623, further comprising controlling the heat to yield greater 
than about 60 % by weight of condensable hydrocarbons, as measured by the Fischer 
Assay. 

662. The method of claim 623/wherein producing the mixture comprises producing 
the mixture in a production welR and wherein at least about 7 heat sources are disposed in 
the formation for each production well. 

663. The method of claim ^23, further comprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat 
sources are located in the formation in a unit of heat sources, and wherein the unit of heat 
sources comprises a triangular pattern. 

664. The method of claim 623, further comprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat 
sources are located in the formation in a unit of heat sources, wherein the unit of heat 
sources comprises a triangular pattern, and wherein a plurality of the units are repeated 
over an area of the formation to form a repetitive pattern of units. 

665. A method of treating a hydrocarbon containing formation in situ, comprising: 
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providing heat from one or more heat sources to at least a portion of the 
formation; 

allowing the heat to transfer from the one or more heat sources to a selected 
section of the formation to raise an average temperature within the selected section to, or 
above, a temperature that will pyrolyze hydrocarbons within the selected section; 

producing a mixture from the formations and 

controlling hydrocarbons having carbon numbers greater than 25 of the produced 
mixture to be less than about 25 % by weight by controlling average pressure and average 
temperature in the selected section such that the average pressure in the selected section 
is greater than the pressure (p) set forth in the following equation for an assessed average 
temperature (7) in the selected section^ 

J-14000/T+25] 

where p is measured in psia and TisAneasured in ° Kelvin. 



666. The method of claim 662, wherein the hydrocarbons having carbon numbers 
greater than 25 of the produced mixture is controlled to be less than about 20 % by 
weight, and wherein the equation is: 



p = e 



[-16000/T+28] 



667. The method of claim Jb62, wherein the hydrocarbons having carbon numbers 
greater than 25 of the produced mixture is controlled to be less than about 15 % by 
weight, and wherein the equation is: 

[-J8000/T+ 32] 

p = e l 

668. The method of claim 662, wherein the one or more heat sources comprise at least 
two heat sources, and wnerein superposition of heat from at least the two heat sources 
pyrolyzes at least somelnydrocarbons within the selected section of the formation. 



669. The method of /claim 662, wherein the one or more heat sources comprise 
electrical heaters. 
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670. The method of claim 662, wherein the one or more heat sources comprise surface 
burners. 



671 . The method of claim 662, wherein the one or more heat sources comprise 
flameless distributed combustors. 

672. The method of claim 662, where^ri the one or more heat sources comprise natural 
distributed combustors. 

673. The method of claim 662, farther comprising controlling a temperature within at 
least a majority of the selected section of the formation, wherein the pressure is 
controlled as a function of temperature, or the temperature is controlled as a function of 
pressure. 

674. The method of claim J&73, wherein controlling the temperature comprises 
maintaining a temperature vyithin the selected section within a pyrolysis temperature 
range. 

675. The method of claim 662, further comprising controlling the heat such that an 
average heating rate of thq selected section is less than about 1 °C per day during 
pyrolysis. 



676. The method of claim 662, wherein providing heat from the one or more heat 
sources to at least the portion of formation comprises: 

heating a selected volume (V) of the hydrocarbon containing formation from the 
one or more heat sources, wherein the formation has an average heat capacity (C v ), and 
wherein the heating pyi/olyzes at least some hydrocarbons within the selected volume of 



the formation; and 

wherein heating 
wherein Pwr is calcul 

Pwr = h*V*Cjrp B 



energy/day provided to the volume is equal to or less than Pwr, 
ted by the equation: 
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wherein Pwr is the heating energy/day, h is an average heating rate of the 
formation, p B is formation bulk density, and wherep the heating rate is less than about 10 
°C/day. 

677. The method of claim 662, wherein alloying the heat to transfer comprises 
transferring heat substantially by conduction^ 

678. The method of claim 662, wherein providing heat from the one or more heat 
sources comprises heating the selected section such that a thermal conductivity of at least 
a portion of the selected section is greater than about 0.5 W/(m °C). 

679. The method of claim 662, whirein the produced mixture comprises condensable 
hydrocarbons having an API gravity of at least about 25°. 

680. The method of claim 662, Avherein the produced mixture comprises condensable 
hydrocarbons, and wherein about 0.1 % by weight to about 15 % by weight of the 
condensable hydrocarbons are olefins. 

681 . The method of claim 662, wherein the produced mixture comprises non- 
condensable hydrocarbons, and wherein a molar ratio of ethene to ethane in the non- 
condensable hydrocarbons ranges from about 0.001 to about 0.15. 

682. The method of claim 662, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is nitrogen. 



683. The method of olaim 662, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is oxygen. 
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684. The method of claim 662, wherein the produced mixture comprises condensable 

hydrocarbons, and wherein less than about 1 % by weight, when calculated on an atomic 

/ 

basis, of the condensable hydrocarbons is sulfur. 



685. The method of claim 662, wherein the produced mixture comprises condensable 
hydrocarbons, wherein about 5 % by weight to about 30 % by weight of the condensable 
hydrocarbons comprise oxygen containing compounds, and wherein the oxygen 
containing compounds comprise phenols. 

686. The method of claim 662, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein greater than about 20 % by weight of the condensable 
hydrocarbons are aromatic compounds. 

687. The method of claim 662, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein lass than about 5 % by weight of the condensable 
hydrocarbons comprises mufti-ring aromatics with more than two rings. 

688. The method of claim 662, wherein the produced mixture comprises condensable 
hydrocarbons, and wherep less than about 0.3 % by weight of the condensable 
hydrocarbons are asphaltfenes. 

689. The method of claim 662, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein about 5 % by weight to about 30 % by weight of the 
condensable hydrocarbons are cycloalkanes. 

690. The method off claim 662, wherein the produced mixture comprises a non- 
condensable component, wherein the non-condensable component comprises hydrogen, 
wherein the hydrogep is greater than about 10 % by volume of the non-condensable 
component, and wherein the hydrogen is less than about 80 % by volume of the non- 
condensable component. 
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691. The method of claim 662, wherein the produced mixture comprises ammonia, and 
wherein greater than about 0.05 % by weight of the produced mixture is ammonia. 

692. The method of claim 662, wherein the produced mixture comprises ammonia, and 
wherein the ammonia is used to produce fertilizer. 

693. The method of claim 662, further comprising controlling formation conditions to 
produce a mixture of condensable hydrocarbon^ and H2, wherein a partial pressure of H2 
within the mixture is greater than about 0.5 ba 

694. The method of claim 662, wherein }ne partial pressure of H2 is measured when the 
mixture is at a production well. 

695. The method of claim 662, further comprising altering a pressure within the 
formation to inhibit production of hydrocarbons from the formation having carbon 
numbers greater than about 25. 

696. The method of claim 662, fiirther comprising: 
providing hydrogen (H2) ty the heated section to hydrogenate hydrocarbons 

within the section; and 

heating a portion of the flection with heat from hydrogenation. 

697. The method of claim 662, wherein the produced mixture comprises hydrogen and 
condensable hydrocarbons, the method further comprising hydrogenating a portion of the 
produced condensable hydrocarbons with at least a portion of the produced hydrogen. 



698. The method of claiip 
increasing a permeability 
millidarcy. 



662, wherein allowing the heat to transfer comprises 

a majority of the selected section to greater than about 100 
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699. The method of claim 662, wherein allowing the heat to transfer comprises 
substantially uniformly increasing a permeability of a majority of the selected section. 

/ 

700. The method of claim 662, further comprising controlling the heat to yield greater 
than about 60 % by weight of condensable hydrocarbons, as measured by the Fischer 
Assay. 

701. The method of claim 662, wherein producing the mixture comprises producing 
the mixture in a production well, and wherein at least about 7 heat sources are disposed in 
the formation for each production well. 

702. The method of claim 662, further comprising providing heat from three or more 
heat sources to at least a portion of the fownation, wherein three or more of the heat 
sources are located in the formation in a/mit of heat sources, and wherein the unit of heat 
sources comprises a triangular pattern. 

703. The method of claim 662, further comprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat 
sources are located in the formation in a unit of heat sources, wherein the unit of heat 
sources comprises a triangular pattern, and wherein a plurality of the units are repeated 
over an area of the formation to form a repetitive pattern of units. 



704. A method of treating a hydrocarbon containing formation in situ, comprising: 

providing heat from oije or more heat sources to at least a portion of the 
formation; 

allowing the heat to transfer from the one or more heat sources to a selected 
section of the formation to raise an average temperature within the selected section to, or 
above, a temperature that mil pyrolyze hydrocarbons within the selected section; 

producing a mixture from the formation; and 

controlling an atomic hydrogen to carbon ratio of the produced mixture to be 
greater than about 1.7 by c antrolling average pressure and average temperature in the 
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selected section such that the average pressure in the selected section is greater than the 
pressure (p) set forth in the following equation for an assessed average temperature (7) in 
the selected section: 

p = e [-38000/T/+61] 

where p is measured in psia and T is measured iA ° Kelvin. 

705. The method of claim 704, wherein the atomic hydrogen to carbon ratio of the 
produced mixture is controlled to be greatey than about 1.8, and wherein the equation is: 

„ _ /[-13000/T + 24] 



706. The method of claim 704, wherein the atomic hydrogen to carbon ratio of the 
produced mixture is controlled to be greater than about 1.9, and wherein the equation is: 



P = e 



[-8000/T+18] 



707. The method of claim 704, wherein the one or more heat sources comprise at least 
two heat sources, and wherein superposition of heat from at least the two heat sources 
pyrolyzes at least some hydrocarpons within the selected section of the formation. 

708. The method of claim 704, wherein the one or more heat sources comprise 
electrical heaters. 

709. The method of clainj 704, wherein the one or more heat sources comprise surface 
burners. 

710. The method of claim 704, wherein the one or more heat sources comprise 
flameless distributed combustors. 



711. The method of c 
distributed combustors 



aim 704, wherein the one or more heat sources comprise natural 
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712. The method of claim 704, further comprising controlling a temperature within at 
least a majority of the selected section of the formation, wherein the pressure is 
controlled as a function of temperature, or the temperatu/e is controlled as a function of 
pressure. / 

713. The method of claim 712, wherein controlling the temperature comprises 
maintaining a temperature within the selected section within a pyrolysis temperature 
range. / 

714. The method of claim 704, further comprising controlling the heat such that an 
average heating rate of the selected section Is less than about 1 °C per day during 
pyrolysis. / 

715. The method of claim 704, wherein providing heat from the one or more heat 
sources to at least the portion of formation comprises: 

heating a selected volume (Vyof the hydrocarbon containing formation from the 
one or more heat sources, wherein me formation has an average heat capacity (C v ), and 
wherein the heating pyrolyzes at least some hydrocarbons within the selected volume of 
the formation; and / 

wherein heating energy/pay provided to the volume is equal to or less than Pwr, 
wherein Pwr is calculated by tne equation: 

Pwr = h*V*C v *p B / 

wherein Pwr is the heating energy/day, h is an average heating rate of the 
formation, p B is formation bulk density, and wherein the heating rate is less than about 10 
°C/day. / 

716. The method of claim 704, wherein allowing the heat to transfer comprises 
transferring heat substantially by conduction. 
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717. The method of claim 704, wherein providing heat from the one or more heat 
sources comprises heating the selected section such that a thermal conductivity of at least 
a portion of the selected section is greater than about 0.5 W/(m °C). 

718. The method of claim 704, wherein themroduced mixture comprises condensable 
hydrocarbons having an API gravity of at least about 25°. 

719. The method of claim 704, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein about 0.1 Vdby weight to about 15 % by weight of the 
condensable hydrocarbons are olefins./ 

720. The method of claim 704, wtterein the produced mixture comprises non- 
condensable hydrocarbons, and whprein about 0.1 % by weight to about 15 % by weight 
of the non-condensable hydrocarbons are olefins. 

721 . The method of claim 704, wherein the produced mixture comprises non- 
condensable hydrocarbons, ancy wherein a molar ratio of ethene to ethane in the non- 
condensable hydrocarbons ranges from about 0.001 to about 0.15. 

722. The method of claim/704, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is nitrogen. 

723. The method of claim 704, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is oxygen. 

724. The method of claim 704, wherein the produced mixture comprises condensable 
hydrocarbons, and wht rein less than about 1 % by weight, when calculated on an atomic 
basis, of the condensal le hydrocarbons is sulfur. 
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725. The method of claim 704, wherein the produced mixture comprises condensable 
hydrocarbons, wherein about 5 % by weight to about 30 % by weight of the condensable 
hydrocarbons comprise oxygen containing compounds; and wherein the oxygen 
containing compounds comprise phenols. / 

726. The method of claim 704, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein greater than about 20//o by weight of the condensable 
hydrocarbons are aromatic compounds. / 

727. The method of claim 704, wherein thp produced mixture comprises condensable 
hydrocarbons, and wherein less than about p % by weight of the condensable 
hydrocarbons comprises multi-ring aromaiics with more than two rings. 

728. The method of claim 704, wherefin the produced mixture comprises condensable 
hydrocarbons, and wherein less than al/out 0.3 % by weight of the condensable 
hydrocarbons are asphaltenes. 

729. The method of claim 704, 
hydrocarbons, and wherein about 
condensable hydrocarbons are cy< 

730. The method of claim 704, wherein the produced mixture comprises a non- 
condensable component, wherein the non-condensable component comprises hydrogen, 
wherein the hydrogen is greater than about 10 % by volume of the non-condensable 
component, and wherein the hydrogen is less than about 80 % by volume of the non- 
condensable component. 

73 1 . The method of claim 704, wherein the produced mixture comprises ammonia, and 
wherein greater than about 0.05 % by weight of the produced mixture is ammonia. 



lerein the produced mixture comprises condensable 
' % by weight to about 30 % by weight of the 
loalkanes. 
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732. The method of claim 704, wherein the produced mixture comprises ammonia, and 
wherein the ammonia is used to produce fertilizer. , 

'controlling formation conditions to 
H2, wherein a partial pressure of H2 

734. The method of claim 704, wherein the Partial pressure of H2 is measured when the 
mixture is at a production well. / 

735. The method of claim 704, further Comprising altering a pressure within the 
formation to inhibit production of hydrocarbons from the formation having carbon 
numbers greater than about 25. / 

736. The method of claim 704, whelrein controlling formation conditions comprises 
recirculating a portion of hydrogen fyom the mixture into the formation. 

737. The method of claim 704, further comprising: 

providing hydrogen (H2) to the heated section to hydrogenate hydrocarbons 
within the section; and / 

heating a portion of the section with heat from hydrogenation. 

738. The method of claim 704, wherein the produced mixture comprises hydrogen and 
condensable hydrocarbons, the method further comprising hydrogenating a portion of the 
produced condensable hydrocarbons with at least a portion of the produced hydrogen. 

739. The method of clair 
increasing a permeability o. 
millidarcy. 



733. The method of claim 704, further comprising 
produce a mixture of condensable hydrocarbons 
within the mixture is greater than about 0.5 bar. 



704, wherein allowing the heat to transfer comprises 
'a majority of the selected section to greater than about 100 
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740. The method of claim 704, wherein allowing the heat to transfer comprises 
substantially uniformly increasing a permeability of a majority of the selected section. 

741 . The method of claim 704, further comprising controlling the heat to yield greater 
than about 60 % by weight of condensable hydrocarbons, as measured by the Fischer 
Assay. / 

742. The method of claim 704, wherein producing the mixture comprises producing 
the mixture in a production well, and wherein at least about 7 heat sources are disposed in 
the formation for each production well. / 

743. The method of claim 704, further ycomprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat 
sources are located in the formation in it unit of heat sources, and wherein the unit of heat 
sources comprises a triangular pattern 

744. The method of claim 704, rarther comprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat 
sources are located in the formation in a unit of heat sources, wherein the unit of heat 
sources comprises a triangular nattern, and wherein a plurality of the units are repeated 
over an area of the formation t© form a repetitive pattern of units. 

745. A method of treating a hydrocarbon containing formation in situ, comprising: 
providing heat from one or more heat sources to at least one portion of the 

formation; / 

allowing the heat to transfer from the one or more heat sources to a selected 
section of the formation; / 

controlling a pressure-temperature relationship within at least the selected section 
of the formation by selected energy input into the one or more heat sources and by 
pressure release from the selected section through wellbores of the one or more heat 
sources; and J 
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producing a mixture from the formation. 

746. The method of claim 745, wherein the one or n/ore heat sources comprise at least 
two heat sources, and wherein superposition of heat flrom at least the two heat sources 
pyrolyzes at least some hydrocarbons within the selected section of the formation. 

747. The method of claim 745, wherein the orje or more heat sources comprise at least 
two heat sources. 

748. The method of claim 745, wherein ttyfe one or more heat sources comprise surface 
burners. 

749. The method of claim 745, wherei/i the one or more heat sources comprise 
flameless distributed combustors. 

750. The method of claim 745, wherein the one or more heat sources comprise natural 
distributed combustors. 

75 1 . The method of claim 745, nirther comprising controlling the pressure-temperature 
relationship by controlling a rate of removal of fluid from the formation. 

752. The method of claim 745, further comprising controlling the heat such that an 
average heating rate of the selected section is less than about 1 °C per day during 
pyrolysis. 



753. The method of claim/745, wherein providing heat from the one or more heat 
sources to at least the portion of formation comprises: 

heating a selected volume (V) of the hydrocarbon containing formation from the 
one or more heat sources, v therein the formation has an average heat capacity (C v ), and 
wherein the heating pyrolypes at least some hydrocarbons within the selected volume of 
the formation; and 
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wherein heating energy/day provided to the volume is equal to or less than Pwr, 
wherein Pwr is calculated by the equation: 
Pwr = A*F*C v */?s 

wherein Pwr is the heating energy/day, #is an average heating rate of the 
formation, p B is formation bulk density, and wherein the heating rate is less than about 10 
°C/day. 

754. The method of claim 745, whereii/ allowing the heat to transfer comprises 
transferring heat substantially by conduction. 

755. The method of claim 745, whterein providing heat from the one or more heat 
sources comprises heating the seleoced section such that a thermal conductivity of at least 
a portion of the selected section is/greater than about 0.5 W/(m °C). 

756. The method of claim 745, wherein the produced mixture comprises condensable 
hydrocarbons having an API g/avity of at least about 25°. 

757. The method of claiiry745, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein/about 0.1 % by weight to about 15 % by weight of the * 
condensable hydrocarbons/ are olefins. 

758. The method of claim 745, wherein the produced mixture comprises non- 
condensable hydrocarbons, and wherein about 0.1 % by weight to about 15 % by weight 
of the non-condensable hydrocarbons are olefins. 



759. The method of claim 745, wherein the produced mixture comprises non- 
condensable hydrocarbons, and wherein a molar ratio of ethene to ethane in the non- 
condensable hydrocarbons ranges from about 0.001 to about 0.15. 
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760. The method of claim 745, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is nitrogen. 

761 . The method of claim 745, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than aboirf 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is oxygen. 

762. The method of claim 745, wl/erein the produced mixture comprises condensable 
hydrocarbons, and wherein less thsm about 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is sulfur. 

763. The method of claim 745, wherein the produced mixture comprises condensable 
hydrocarbons, wherein abou/ 5 % by weight to about 30 % by weight of the condensable 
hydrocarbons comprise oxwen containing compounds, and wherein the oxygen 
containing compounds comprise phenols. 

764. The method of claim 745, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein greater than about 20 % by weight of the condensable 
hydrocarbons are aromatic compounds. 

765. The method of claim 745, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 5 % by weight of the condensable 
hydrocarbons comprises multi-ring aromatics with more than two rings. 

766. The methop of claim 745, wherein the produced mixture comprises condensable 
hydrocarbons, ana wherein less than about 0.3 % by weight of the condensable 
hydrocarbons are/asphaltenes. 
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767. The method of claim 745, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein about 5 % by weight to about 30 % by weight of the 
condensable hydrocarbons are cycloalkanes. 

768. The method of claim 745, wherein^ the produced mixture comprises a non- 
condensable component, wherein the non-condensable component comprises hydrogen, 
wherein the hydrogen is greater than about 10 % by volume of the non-condensable 
component, and wherein the hydrogen is less than about 80 % by volume of the non- 
condensable component. 

769. The method of claim 74/5, wherein the produced mixture comprises ammonia, and 
wherein greater than about 0.05 % by weight of the produced mixture is ammonia. 

770. The method of claim 745, wherein the produced mixture comprises ammonia, and 
wherein the ammonia is used to produce fertilizer. 

771. The method of caaim 745, further comprising controlling a pressure within at least 
a majority of the selected section of the formation, wherein the controlled pressure is at 
least about 2.0 bar absolute. 

772. The methocyof claim 745, further comprising controlling formation conditions to 
produce a mixture /of hydrocarbon fluids and H 2 , wherein the partial pressure of H2 within 
the mixture is greater than about 0.5 bar. 

773. The metnod of claim 745, further comprising controlling formation conditions to 
produce a mixture of condensable hydrocarbons and H2, wherein a partial pressure of H2 
within the mimire is greater than about 0.5 bar. 



774. The 
mixture is at 



ethod of claim 745, wherein the partial pressure of H 2 is measured when the 
a production well. 
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775. The method of claim 745, further comprising altering a pressure within the 
formation to inhibit production of hydrocarbons from the formation having carbon 
numbers greater than about 25. 

776. The method of claim 745, wherein controlling formation conditions comprises 
recirculating a portion of hydrogen from the mixture into the formation. 

777. The method of claim 745, furthe/ comprising: 
providing hydrogen (H2) to th^rieated section to hydrogenate hydrocarbons 

within the section; and 

heating a portion of the section with heat from hydrogenation. 

778. The method of claim 745/ wherein the produced mixture comprises hydrogen and 
condensable hydrocarbons, the method further comprising hydrogenating a portion of the 
produced condensable hydrocarbons with at least a portion of the produced hydrogen. 

779. The method of claimf 745, wherein allowing the heat to transfer comprises 
increasing a permeability qi a majority of the selected section to greater than about 100 
millidarcy. 

780. The method of c/aim 745, wherein allowing the heat to transfer comprises 
substantially uniformly/increasing a permeability of a majority of the selected section. 

78 1 . The method of claim 745, further comprising controlling the heat to yield greater 
than about 60 % by vfeight of condensable hydrocarbons, as measured by the Fischer 
Assay. 

782. The method pf claim 745, wherein producing the mixture comprises producing 
the mixture in a production well, and wherein at least about 7 heat sources are disposed in 
the formation for each production well. 
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783. The method of claim 745, further comprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat 
sources are located in the formation in a unit o/heat sources, and wherein the unit of heat 
sources comprises a triangular pattern. 

784. The method of claim 745, further Comprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat 
sources are located in the formation iiya unit of heat sources, wherein the unit of heat 
sources comprises a triangular pattern, and wherein a plurality of the units are repeated 
over an area of the formation to forni a repetitive pattern of units. 

785. A method of treating a hydrocarbon containing formation in situ, comprising: 
heating a selected volume (V) of the hydrocarbon containing formation, wherein 
formation has an average heat capacity (C v ), and wherein the heating pyrolyzes at least 
some hydrocarbons within thf selected volume of the formation; and 

wherein heating enemy/day provided to the volume is equal to or less than Pwr, 
wherein Pwr is calculated t^y the equation: 
Pwr = h*V*C v *p B 

wherein Pwr is the heating energy/day, h is an average heating rate of the formation, 
p B is formation bulk density, and wherein the heating rate is less than about 10 °C/day. 

786. The method of claim 785, wherein heating a selected volume comprises heating 
with an electrical heater. 

787. The method of claim 785, wherein heating a selected volume comprises heating 
with a surface burner. 



788. The methop of claim 785, wherein heating a selected volume comprises heating 
with a flameless distributed combustor. 
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789. The method of claim 785, wherein heating a selected volume comprises heating 
with a natural distributed combustors. 

790. The method of claim 785, further comprising controlling a pressure and a 
temperature within at least a majority of the/selected volume of the formation, wherein 
the pressure is controlled as a function of temperature, or the temperature is controlled as 
a function of pressure. 

791 . The method of claim 785, further comprising controlling the heating such that an 
average heating rate of the selected /olume is less than about 1 °C per day during 
pyrolysis. 

792. The method of claim 785( wherein a value for C v is determined as an average heat 
capacity of two or more samples taken from the hydrocarbon containing formation. 

793. The method of claim #85, wherein heating the selected volume comprises 
transferring heat substantially by conduction. 

794. The method of claim 785, wherein heating the selected volume comprises heating 
the selected section such ihat a thermal conductivity of at least a portion of the selected 
section is greater than ahfout 0.5 W/(m °C). 

795. The method of claim 785, wherein the produced mixture comprises condensable 
hydrocarbons having in API gravity of at least about 25°. 



796. The method <if claim 785, wherein the produced mixture comprises condensable 



hydrocarbons, and 



condensable hydrocarbons are olefins 



herein about 0.1 % by weight to about 15 % by weight of the 
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797. The method of claim 785, wherein the produced mixture comprises non- 
condensable hydrocarbons, and wherein about 0.1 f/o by weight to about 15 % by weight 
of the non-condensable hydrocarbons are olefins. 

798. The method of claim 785, wherein the produced mixture comprises non- 
condensable hydrocarbons, and wherein a mo/ar ratio of ethene to ethane in the non- 
condensable hydrocarbons ranges from about 0.001 to about 0.15. 

799. The method of claim 785, whereirythe produced mixture comprises condensable 
hydrocarbons, and wherein less than abont 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons Is nitrogen. 

800. The method of claim 785, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is oxygen. 

801. The method of claim 785, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less tnan about 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is sulfur. 

802. The method of claim 786, wherein the produced mixture comprises condensable 
hydrocarbons, wherein about 3 % by weight to about 30 % by weight of the condensable 
hydrocarbons comprise oxygen containing compounds, and wherein the oxygen 
containing compounds comprise phenols. 



803 . The method of clai] 
hydrocarbons, and wherein 
hydrocarbons are aromatic 



785, wherein the produced mixture comprises condensable 
greater than about 20 % by weight of the condensable 
ompounds. 
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804. The method of claim 785, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 5 % by weight of the condensable 
hydrocarbons comprises multi-ring aromatics with more than two rings. 



805. The method of claim 785, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 0.3 % by wejght of the condensable 
hydrocarbons are asphaltenes. 

806. The method of claim 785, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein about 5 % by weight tfi about 30 % by weight of the 
condensable hydrocarbons are cycloalkanes. 

807. The method of claim 785, wherein the produced mixture comprises a non- 
condensable component, wherein the non-contiensable component comprises hydrogen, 
wherein the hydrogen is greater than about ID % by volume of the non-condensable 
component, and wherein the hydrogen is le^s than about 80 % by volume of the non- 
condensable component. 

808. The method of claim 785, wherein the produced mixture comprises ammonia, and 
wherein greater than about 0.05 % by weight of the produced mixture is ammonia. 

809. The method of claim 785, wherein the produced mixture comprises ammonia, and 
wherein the ammonia is used to produce fertilizer 

810. The method of claim 785, fwther comprising controlling a pressure within at least 
a majority of the selected volume qff the formation, wherein the controlled pressure is at 
least about 2.0 bar absolute. 

811. The method of claim 785i further comprising controlling formation conditions to 
produce a mixture from the fonration comprising condensable hydrocarbons and Ft, 
wherein a partial pressure of H2 /within the mixture is greater than about 0.5 bar. 
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812. The method of claim 785, wherein the partial pressure of H 2 is measured when the 
mixture is at a production well. \ 

813. The method of claim 785, further comprising altering a pressure within the 
formation to inhibit production of hydrocarbons firom the formation having carbon 
numbers greater than about 25 . / 

814. The method of claim 785, wherein cc/ntrolling formation conditions comprises 
recirculating a portion of hydrogen from the mixture into the formation. 

815. The method of claim 785, furthe/ comprising: 

providing hydrogen (H 2 ) to the neated volume to hydrogenate hydrocarbons 
within the volume; and / 

heating a portion of the volume with heat from hydrogenation. 

8 1 6. The method of claim 785, Avherein the produced mixture comprises hydrogen and 
condensable hydrocarbons, the method further comprising hydrogenating a portion of the 
produced condensable hydrocarbons with at least a portion of the produced hydrogen. 

8 1 7. The method of claim 785, further comprising increasing a permeability of a 
majority of the selected voluipe to greater than about 100 millidarcy. 

818. The method of clai] 
permeability of a majority 

819. The method of clafl 
than about 60 % by weigh 1 
Assay. 



785, further comprising substantially uniformly increasing a 
if the selected volume. 



785, further comprising controlling the heat to yield greater 
; of condensable hydrocarbons, as measured by the Fischer 
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820. The method of claim 785, wherein producing the mixture comprises producing 
the mixture in a production well, and wher^i^ at least about 7 heat sources are disposed in 
the formation for each production well. 

821. The method of claim 785, furtherytomprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat 
sources are located in the formation iji a unit of heat sources, and wherein the unit of heat 
sources comprises a triangular patte 



V: 

u 

f|33 



10 822. The method of claim 785( further comprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat 
sources are located in the formation in a unit of heat sources, wherein the unit of heat 
sources comprises a triangular pattern, and wherein a plurality of the units are repeated 
over an area of the formation to form a repetitive pattern of units. 

15 

823. A method of treating a hydrocarbon containing formation in situ, comprising: 

providing heat ftpm one or more heat sources to at least a portion of the 
formation; 

allowing the he|kt to transfer from the one or more heat sources to a selected 
20 section of the formation to raise an average temperature within the selected section to, or 
above, a temperature fthat will pyrolyze hydrocarbons within the selected section; 

controlling heat output from the one or more heat sources such that an average 
heating rate of the selected section rises by less than about 3 °C per day when the average 
temperature of the selected section is at, or above, the temperature that will pyrolyze 
25 hydrocarbons withip the selected section; and 
producing a mixture from the formation. 



30 



824. The methoi 
raising the 
that is at or above 
formation; 



of claim 823, controlling heat output comprises: 
average temperature within the selected section to a first temperature 
minimum pyrolysis temperature of hydrocarbons within the 
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limiting energy input into the one or more heat sources to inhibit increase in 
temperature of the selected section; and 

increasing energy input into the formation to raise An average temperature of the 
selected section above the first temperature when produ^ion of formation fluid declines 
below a desired production rate. 

825. The method of claim 823, controlling heat c/utput comprises: 
raising the average temperature within th<yselected section to a first temperature 

that is at or above a minimum pyrolysis temperature of hydrocarbons within the 
formation; 

limiting energy input into the one or ignore heat sources to inhibit increase in 
temperature of the selected section; and 

increasing energy input into the foflbiation to raise an average temperature of the 
selected section above the first temperature when quality of formation fluid produced 
from the formation falls below a desires quality. 

826. The method of claim 823, wherein the one or more heat sources comprise at least 
two heat sources, and wherein superposition of heat from at least the two heat sources 
pyrolyzes at least some hydrocarbons within the selected section. 

827. The method of claim 823/ wherein the one or more heat sources comprise 
electrical heaters. 

828. The method of claim 8/>3, wherein the one or more heat sources comprise surface 
burners. 



829. The method of clainJ 823, wherein the one or more heat sources comprise 
flameless distributed combustors. 

830. The method of clair i 823, wherein the one or more heat sources comprise natural 
distributed combustors. 
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83 1 . The method of claim 823, further comprising controlling a pressure and a 
temperature within at least a majority of the selected section of the formation, wherein 
the pressure is controlled as a function of temperature, pr the temperature is controlled as 
a function of pressure. 

832. The method of claim 823, wherein the heatyis controlled that an average heating 
rate of the selected section is less than about 1.5 °C per day during pyrolysis. 

833. The method of claim 823, wherein the neat is controlled that an average heating 
rate of the selected section is less than about y°C per day during pyrolysis. 

834. The method of claim 823, wherein providing heat from the one or more heat 
sources to at least the portion of formationcomprises: 

heating a selected volume (V) of me hydrocarbon containing formation from the 
one or more heat sources, wherein the formation has an average heat capacity (C v ), and 
wherein the heating pyrolyzes at least spme hydrocarbons within the selected volume of 
the formation; and 

wherein heating energy/day provided to the volume is equal to or less than Pwr, 
wherein Pwr is calculated by the eqi/ation: 
Pwr = h*V*C v *p B 

wherein Pwr is the heating/energy/day, h is an average heating rate of the 
formation, p B is formation bulk density. 

835. The method of claim 82i, wherein allowing the heat to transfer comprises 
transferring heat substantially try conduction. 



836. The method of claim 8£>3, wherein providing heat from the one or more heat 



sources comprises heating the 



a portion of the selected section is greater than about 0.5 W/(m °C). 



selected section such that a thermal conductivity of at least 
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837. The method of claim 823, wherein the produced mixture comprises condensable 
hydrocarbons having an API gravity of at least about 25°. 



838. The method of claim 823, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein about 0.1 % by weighyto about 15 % by weight of the 
condensable hydrocarbons are olefins. 

839. The method of claim 823, wherein theyproduced mixture comprises condensable 
hydrocarbons, wherein the condensable hydrocarbons have an olefin content is less than 
about 2.5 % by weight of the condensable hydrocarbons, and wherein the olefin content 
is greater than about 0. 1 % by weight of the condensable hydrocarbons. 

840. The method of claim 823, wherein the produced mixture comprises non- 
condensable hydrocarbons, wherein a molar ratio of ethene to ethane in the non- 
condensable hydrocarbons is less thai/ about 0.15, and wherein the ratio of ethene to 
ethane is greater than about 0.001. 

841 . The method of claim 823, wherein the produced mixture comprises non- 
condensable hydrocarbons, and Wnerein a molar ratio of ethene to ethane in the nori- 
condensable hydrocarbons is less than about 0.10 and wherein the ratio of ethene to 
ethane is greater than about 0.001. 

842. The method of claim 823, wherein the produced mixture comprises non- 
condensable hydrocarbons, and wherein a molar ratio of ethene to ethane in the non- 
condensable hydrocarbons is less than about 0.05 and wherein the ratio of ethene to 
ethane is greater than about/0.001. 

843. The method of claim 823, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is nitrogen. 
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844. The method of claim 823, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is oxygen. / 

845. The method of claim 823, wherein the n/oduced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is sumir. 

846. The method of claim 823, whereinAhe produced mixture comprises condensable 
hydrocarbons, wherein about 5 % by weight to about 30 % by weight of the condensable 
hydrocarbons comprise oxygen containing compounds, and wherein the oxygen 
containing compounds comprise phenojs. 

847. The method of claim 823, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein greater tfian about 20 % by weight of the condensable 
hydrocarbons are aromatic compoimds. 

848. The method of claim 823/ wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less man about 5 % by weight of the condensable 
hydrocarbons comprises multi-ring aromatics with more than two rings. 

849. The method of claim 823, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 0.3 % by weight of the condensable 
hydrocarbons are asphaltenes. 

850. The method of claim 823, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein about 5 % by weight to about 30 % by weight of the 
condensable hydrocarbons are cycloalkanes. 

85 1 . The method of cl 
condensable component 



im 823, wherein the produced mixture comprises a non- 
wherein the non-condensable component comprises hydrogen, 
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wherein the hydrogen is greater than about 10 % by volume of the non-condensable 
component, and wherein the hydrogen is less than about 80 % by volume of the non- 
condensable component. 



852. The method of claim 823, wherein the produced mixture comprises ammonia, and 
wherein greater than about 0.05 % by weignt of the produced mixture is ammonia. 

853. The method of claim 823, wherein the produced mixture comprises ammonia, and 
wherein the ammonia is used to produce fertilizer. 



854. The method of claim 823, further comprising controlling a pressure within at least 
a majority of the selected section of/the formation, wherein the controlled pressure is at 
least about 2.0 bar absolute. 

855. The method of claim 8237 further comprising controlling formation conditions to 
produce a mixture of condensable hydrocarbons and H2, wherein a partial pressure of H2 
within the mixture is greater thaln about 0.5 bar. 

856. The method of claim 823, wherein the partial pressure of H2 is measured when the 
mixture is at a production well. 

857. The method of claim 823, further comprising altering a pressure within the 
formation to inhibit production of hydrocarbons from the formation having carbon 
numbers greater than about 25. 



858. The method of cl 
recirculating a portion o: 



823, wherein controlling formation conditions comprises 
hydrogen from the mixture into the formation. 



859. The method of d aim 823, further comprising: 
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providing H2 to the heated section to hydrogenate hydrocarbons within the 
section; and 

heating a portion of the section with neat from hydrogenation. 

860. The method of claim 823, wherein the produced mixture comprises hydrogen and 
condensable hydrocarbons, the method further comprising hydrogenating a portion of the 
produced condensable hydrocarbons vAth at least a portion of the produced hydrogen. 

861 . The method of claim 823, wherein allowing the heat to transfer comprises 
increasing a permeability of a majority of the selected section to greater than about 100 
millidarcy. 

862. The method of claim 82^, wherein allowing the heat to transfer comprises 
substantially uniformly increasing a permeability of a majority of the selected section. 

863. The method of claim 823, further comprising controlling the heat to yield greater 
than about 60 % by weight </f condensable hydrocarbons, as measured by the Fischer 
Assay. 

864. The method of claim 823, wherein producing the mixture comprises producing 
the mixture in a production well, and wherein at least about 7 heat sources are disposed in 
the formation for each production well. 



865. The method of 
heat sources to at least 
sources are located in 
sources comprises a 



laim 823, further comprising providing heat from three or more 
a portion of the formation, wherein three or more of the heat 
1 he formation in a unit of heat sources, and wherein the unit of heat 
triangular pattern. 



866. The method 
heat sources to at least 
sources are located in 



of|claim 823, further comprising providing heat from three or more 
a portion of the formation, wherein three or more of the heat 
formation in a unit of heat sources, wherein the unit of heat 



the 
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sources comprises a triangular pattern, and wherein a plurality of the units are repeated 
over an area of the formation to form a repetitive pattern of units. 

867. A method of treating a hydrocarbon containing formation in situ, comprising: 
providing heat from one or moye heat sources to at least a portion of the 

formation; to heat a selected section of the formation to an average temperature above 
about 270 °C; / 

allowing the heat to transfer/from the one or more heat sources to the selected 
section of the formation; / 

controlling the heat from trie one or more heat sources such that an average 
heating rate of the selected section is less than about 3 °C per day during pyrolysis; and 

producing a mixture frop the formation. 

868. The method of claim 867, wherein the one or more heat sources comprise at least 
two heat sources, and wherein superposition of heat from at least the two heat sources 
pyrolyzes at least some hydrocarbons within the selected section of the formation. 

869. The method of claim 867, wherein the one or more heat sources comprise 
electrical heaters. / 

870. The method of claim 867, further comprising supplying electricity to the electrical 
heaters substantially dimng non-peak hours. 

871. The method of claim 867, wherein the one or more heat sources comprise surface 
burners. 

872. The method o F claim 867, wherein the one or more heat sources comprise 
flameless distributed combustors. 

873. The method c f claim 867, wherein the one or more heat sources comprise natural 
distributed combustors. 
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874. The method of claim 867, further comprising controlling a pressure and a 
temperature within at least a majority of the/selected section of the formation, wherein 
the pressure is controlled as a function of temperature, or the temperature is controlled as 
a function of pressure. 



875. The method of claim 867, wherein the heat is further controlled such that an 
average heating rate of the selected section is less than about 3 °C/day until production of 
condensable hydrocarbons substantially ceases. 

876. The method of claim 867, wherein the heat is further controlled that an average 
heating rate of the selected section is less than about 1 .5 °C per day during pyrolysis. 

877. The method of claim 86^, wherein the heat is further controlled such that an 
average heating rate of the selected section is less than about 1 °C per day during 
pyrolysis. 



878. The method of clainy 867, wherein providing heat from the one or more heat 
sources to at least the portion of formation comprises: 

heating a selected volume (V) of the hydrocarbon containing formation from the 
one or more heat sources, wherein the formation has an average heat capacity (C v ), and 
wherein the heating pyrolyzes at least some hydrocarbons within the selected volume of 
the formation; and 

wherein heating dnergy/day provided to the volume is equal to or less than Pwr, 
wherein Pwr is calculated by the equation: 
Pwr = /?*F*C V */L 

wherein Pwr is the heating energy/day, h is an average heating rate of the 



formation, p B is formati 



879. The method of < 
transferring heat substantially 



)n bulk density. 



aim 867, wherein allowing the heat to transfer comprises 
by conduction. 
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880. The method of claim 867, wherein providing heat from the one or more heat 
sources comprises heating the selected section such that a thermal conductivity of at least 
a portion of the selected section is greater than about 0.5 W/(m °C). 

88 1 . The method of claim 867, wherein the produced mixture comprises condensable 
hydrocarbons having an API gravity of At least about 25°. 

882. The method of claim 867, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein about 0.1 % by weight to about 15 % by weight of the 
condensable hydrocarbons are olefins. 

883. The method of claim 86^ wherein the produced mixture comprises non- 
condensable hydrocarbons, ancy wherein about 0.1 % by weight to about 15 % by weight 
of the non-condensable hydrocarbons are olefins. 

884. The method of claim/867, wherein the produced mixture comprises non- 
condensable hydrocarbons, Avherein a molar ratio of ethene to ethane in the non- 
condensable hydrocarbon^is less than about 0.15, and wherein the ratio of ethene to 
ethane is greater than about 0.001. 

885. The method of dlaim 867, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is nitrogen. 



886. The method qff claim 867, wherein the produced mixture comprises condensable 



hydrocarbons, and w 



basis, of the condensable hydrocarbons is oxygen. 



terein less than about 1 % by weight, when calculated on an atomic 
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f: 



887. The method of claim 867, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 Jo by weight, when calculated on an atomic 

basis, of the condensable hydrocarbons is sulfur. 

/ 
/ 
/ 

888. The method of claim 867, whereiiy the produced mixture comprises condensable 
hydrocarbons, wherein about 5 % by weight to about 30 % by weight of the condensable 
hydrocarbons comprise oxygen containing compounds, and wherein the oxygen 
containing compounds comprise phenols. 

889. The method of claim 867, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein greater than about 20 % by weight of the condensable 
hydrocarbons are aromatic compounds. 

890. The method of claim $67, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein fess than about 5 % by weight of the condensable 
hydrocarbons comprises multi-ring aromatics with more than two rings. 

891 . The method of claim 867, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 0.3 % by weight of the condensable 
hydrocarbons are aspnaltenes. 

892. The method/of claim 867, wherein the produced mixture comprises condensable 
hydrocarbons, andAvherein about 5 % by weight to about 30 % by weight of the 
condensable hydrocarbons are cycloalkanes. 



893. The method of claim 867, wherein the produced mixture comprises a non- 
condensable component, wherein the non-condensable component comprises hydrogen, 
wherein the hydrogen is greater than about 10 % by volume of the non-condensable 
component, and wherein the hydrogen is less than about 80 % by volume of the non- 
condensable ccmponent. 
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894. The method of claim 867, wherein the produced mixture comprises ammonia, and 
wherein greater than about 0.05 % by weight of tte produced mixture is ammonia. 



/ 



895. The method of claim 867, wherein the produced mixture comprises ammonia, and 
wherein the ammonia is used to produce fertilizer. 



896. The method of claim 867, further comprising controlling a pressure within at least 
a majority of the selected section of the formation, wherein the controlled pressure is at 
least about 2.0 bar absolute. 

897. The method of claim 867, Wher comprising controlling formation conditions to 
produce a mixture of condensable hydrocarbons and H 2 , wherein a partial pressure of H 2 
within the mixture is greater than about 0.5 bar. 

898. The method of claim 89/ , wherein the partial pressure of H2 is measured when the 
mixture is at a production wellJ 

899. The method of claim 867, further comprising altering a pressure within the 
formation to inhibit production of hydrocarbons from the formation having carbon 
numbers greater than about/25. 

900. The method of claim 867, wherein controlling formation conditions comprises 
recirculating a portion of/hydrogen from the mixture into the formation. 



901 . The method of daim 867, further comprising: 

providing hydrogen (H2) to the heated section to hydrogenate hydrocarbons 
within the section; and 

heating a portic n of the section with heat from hydrogenation. 
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902. The method of claim 867, wherein the produced mixture comprises hydrogen and 
condensable hydrocarbons, the method further comprising hydrogenating a portion of the 
produced condensable hydrocarbons with at least a portion of the produced hydrogen. 

903. The method of claim 867, wherein allowing/the heat to transfer comprises 
increasing a permeability of a majority of the selected section to greater than about 100 
millidarcy. / 

904. The method of claim 867, wherein allowing the heat to transfer comprises 
substantially uniformly increasing a permeability of a majority of the selected section. 

905. The method of claim 867, further comprising controlling the heat to yield greater 
than about 60 % by weight of condensable hydrocarbons, as measured by the Fischer 
Assay. / 

906. The method of claim 867, wherein producing the mixture comprises producing 
the mixture in a production well, and wherein at least about 7 heat sources are disposed in 
the formation for each production well. 

907. The method of claim 86X further comprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat 
sources are located in the formation in a unit of heat sources, and wherein the unit of heat 
sources comprises a triangular pattern. 

908. The method of clainy 867, further comprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat 
sources are located in the formation in a unit of heat sources, wherein the unit of heat 
sources comprises a triangular pattern, and wherein a plurality of the units are repeated 
over an area of the formation to form a repetitive pattern of units. 

909. A method of treatir g a hydrocarbon containing formation in situ, comprising: 
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providing heat from one or more heat sources to at least a portion of the 
formation; 1 \ 

allowing the heat to transfer from the one or more heat sources to a selected 
section of the formation; / 

producing a mixture from the formation through at least one production well; 

monitoring a temperature at or in the production well; and 

controlling heat input to raise the monitored temperature at a rate of less than 
about 3 °C per day. / 

910. The method of claim 909, whereinAhe one or more heat sources comprise at least 
two heat sources, and wherein superposition of heat from at least the two heat sources 
pyrolyzes at least some hydrocarbons within the selected section of the formation. 

911. The method of claim 909, wnerein the one or more heat sources comprise 
electrical heaters. / 

912. The method of claim 909; wherein the one or more heat sources comprise surface 
burners. / 

913. The method of claim/909, wherein the one or more heat sources comprise 
flameless distributed combptors. 

914. The method of claim 909, wherein the one or more heat sources comprise natural 
distributed combustors. / 

915. The method oflclaim 909, further comprising controlling a pressure and a 
temperature within at /least a majority of the selected section of the formation, wherein 
the pressure is contrcAled as a function of temperature, or the temperature is controlled as 
a function of pressure. 
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916. The method of claim 909, wherein the heat is controlled that an average heating 
rate of the selected section is less than about 1 °C penday during pyrolysis. 

917. The method of claim 909, wherein providing heat from the one or more heat 
sources to at least the portion of formation composes: 

heating a selected volume (V) of the hydrocarbon containing formation from the 
one or more heat sources, wherein the formation has an average heat capacity (C v ), and 
wherein the heating pyrolyzes at least some hydrocarbons within the selected volume of 
the formation; and 

wherein heating energy/day provided to the volume is equal to or less than Pwr, 
wherein Pwr is calculated by the equatiop: 

wherein Pwr is the heating ene/gy/day, h is an average heating rate of the 
formation, p B is formation bulk density. 

918. The method of claim 909, wherein allowing the heat to transfer comprises 
transferring heat substantially by conduction. 

919. The method of claim 909, wherein providing heat from the one or more heat 
sources comprises heating the selected section such that a thermal conductivity of at least 
a portion of the selected section is greater than about 0.5 W/(m °C). 

920. The method of claim 909, wherein the produced mixture comprises condensable 
hydrocarbons having an API gravity of at least about 25°. 

921. The method of claim 909, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein about 0.1 % by weight to about 15 % by weight of the 
condensable hydrocarbcms are olefins. 



922. The method of ilaim 909, wherein the produced mixture comprises non- 
condensable hydrocarbons, wherein a molar ratio of ethene to ethane in the non- 
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condensable hydrocarbons is less than about 0.15, and wherein the ratio of ethene to 
ethane is greater than about 0.00 1 . ^ 



923. The method of claim 909, wherein the produ/ed mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by/weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is nitroge 

924. The method of claim 909, wherein the/produced mixture comprises condensable 
hydrocarbons, and wherein less than about l/% by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is oxygen. 

925. The method of claim 909, where/n the produced mixture comprises condensable 
hydrocarbons, and, wherein less than at/out 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is sulfur. 

926. The method of claim 909, wherein the produced mixture comprises condensable 
hydrocarbons, wherein about 5%py weight to about 30 % by weight of the condensable 
hydrocarbons comprise oxygen containing compounds, and wherein the oxygen 
containing compounds comprises phenols. 

927. The method of claim #09, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein greater than about 20 % by weight of the condensable 
hydrocarbons are aromatic compounds. 

928. The method of claim 909, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 5 % by weight of the condensable 
hydrocarbons comprises multi-ring aromatics with more than two rings. 



929. The method of claim 909, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 0.3 % by weight of the condensable 
hydrocarbons are asphaltenes. 
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930. The method of claim 909, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein about 5 % by weight to about 3X) % by weight of the 
condensable hydrocarbons are cycloalkanes. / 

93 1 . The method of claim 909, wherein the produced mixture comprises a non- 
condensable component, wherein the non-condenssrole component comprises hydrogen, 
wherein the hydrogen is greater than about 10 % by volume of the non-condensable 
component, and wherein the hydrogen is less than about 80 % by volume of the non- 
condensable component. / 

932. The method of claim 909, wherein me produced mixture comprises ammonia, and 
wherein greater than about 0.05 % by weight of the produced mixture is ammonia. 

933. The method of claim 909, wherein the produced mixture comprises ammonia, and 
wherein the ammonia is used to prodijce fertilizer. 

934. The method of claim 909, 
a majority of the selected section 
least about 2.0 bar absolute. ( 

935. The method of claim 909, further comprising controlling formation conditions to 
produce a mixture of condensable hydrocarbons and H2, wherein a partial pressure of H2 
within the mixture is greater tnan about 0.5 bar. 

936. The method of claim 035, wherein the partial pressure of H2 is measured when the 
mixture is at a production well. 

937. The method of claim 909, further comprising altering a pressure within the 
formation to inhibit product ion of hydrocarbons from the formation having carbon 
numbers greater than about 25. 



ler comprising controlling a pressure within at least 
■the formation, wherein the controlled pressure is at 
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938. The method of claim 909, wherein controlling formation conditions comprises 
recirculating a portion of hydrogen from the mixture into the formation. 

939. The method of claim 909, further comprising: 
providing H2 to the heated section^*) hydrogenate hydrocarbons within the 

section; and 

heating a portion of the section j^ith heat from hydrogenation. 

940. The method of claim 909, wherein the produced mixture comprises hydrogen and 
condensable hydrocarbons, the method further comprising hydrogenating a portion of the 
produced condensable hydrocarbons with at least a portion of the produced hydrogen. 

941. The method of claim 909, wherein allowing the heat to transfer comprises 
increasing a permeability of a majority of the selected section to greater than about 100 
millidarcy. 

942. The method of claim 909, wherein allowing the heat to transfer comprises 
substantially uniformly increasing a permeability of a majority of the selected section. 

943. The method of claim 009, further comprising controlling the heat to yield greater 
than about 60 % by weight <jf condensable hydrocarbons, as measured by the Fischer 
Assay. 

944. The method of claijtn 909, wherein producing the mixture comprises producing 
the mixture in a production well, and wherein at least about 7 heat sources are disposed in 
the formation for each production well. 



945. The method of claim 909, further comprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat 



\ 
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Jin a unit of heat sources, and wherein the unit of heat 
:rn. 

946. The method of claim 909/ further comprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat 
sources are located in the formation in a unit of heat sources, wherein the unit of heat 
sources comprises a triangulay pattern, and wherein a plurality of the units are repeated 
over an area of the formation/ to form a repetitive pattern of units. 

947. A method of treating a hydrocarbon containing formation in situ, comprising 
heating a portion of the formation to a temperature sufficient to support^xidation 

of hydrocarbons within the portion, wherein the portion is located substajaffally adjacent 

to a wellbore; >^ 

flowing an oxidant through a conduit positioned withjp'me wellbore to a heat 

source zone within the portion, wherein the heat source zmie supports an oxidation 

reaction between hydrocarbons and the oxidant; 

reacting a portion of the oxidant with hydrocarbons to generate heat; and 
transferring generated heat substanlially by conduction to a pyrolysis zone of the 

formation to pyrolyze at least a portio^of the hydrocarbons within the pyrolysis zone. 

948. The method of claim,#47, wherein heating the portion of the formation comprises 
raising a temperature ofrme portion above about 400 °C. 

949. The metlyra of claim 947, wherein the conduit comprises critical flow orifices, the 
method furthercomprising flowing the oxidant through the critical flow orifices to the 
heat sourc^one. 

950r The method of claim 947, further comprising removing reaction products from the 
Ireat source zone through the wellbore. 



sources are located in the formatior 
sources comprises a triangular pattf 
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95 1 . The method of claim 947, further comprising removing excess oxidant from th£ 
heat source zone to ifthibit transport of the oxidant to the pyrolysis zone. / 

952. The method of claim 947, further comprising transporting the oxidant from the 
conduit to the heat source zone substantially by diffusion. / 

953. The method of claim 947, further comprising heating the conduit with reaction 
products being removed through the wellbore. / 

954. The method of claim 947, wherein the oxidant comprises hydrogen peroxide. 

955. The method of claim 947, wherein the oxidant comprises air. 

956. The method of claim 947, wherein theyraidant comprises a fluid substantially free 
of nitrogen. / 

957. The method of claim 947, fiirfner comprising limiting an amount of oxidant to 
maintain a temperature of the heaj^source zone less than about 1200 °C. 

958. The method of clain/947, wherein heating the portion of the formation comprises 
electrically heating the fismnation. 

959. The method of claim 947, wherein heating the portion of the formation comprises 
heating the popon using exhaust gases from a surface burner. 

960. The method of claim 947, wherein heating the portion of the formation comprises 
heating the portion with a flameless distributed combustor. 

9pl . The method of claim 947, further comprising controlling a pressure and a 
temperature within at least a majority of the pyrolysis zone, wherein the pressure is 
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controlled as a function of temperature, or the temperature is controlled as a function of 
pressure. / 

962. The method of claim 947, further comprising controlling the heat suofi that an 
average heating rate of the pyrolysis zone is less than about 1 °C per da^mring pyrolysis. 

963. The method of claim 947, wherein heating the portion comprises heating the 
pyrolysis zone such that a thermal conductivity of at least a popnon of the pyrolysis zone 
is greater than about 0.5 W/(m °C). / 

964. The method of claim 947, further comprisin&controlling a pressure within at least 
a majority of the pyrolysis zone of the formation^wherein the controlled pressure is at 
least about 2.0 bar absolute. / 

965. The method of claim 947, furthencomprising: 

providing hydrogen (H2) to th^yrolysis zone to hydrogenate hydrocarbons 
within the pyrolysis zone; and / 

heating a portion of the p^olysis zone with heat from hydrogenation. 

966. The method of claim$47, wherein transferring generated heat comprises 
increasing a permeabilitj^of a majority of the pyrolysis zone to greater than about 100 
millidarcy. / 

967. The methoffl of claim 947, wherein transferring generated heat comprises 
substantially umformly increasing a permeability of a majority of the pyrolysis zone. 

968. Th^method of claim 947, wherein the heating is controlled to yield greater than 
about 6Q^o by weight of condensable hydrocarbons, as measured by the Fischer Assay. 

969V The method of claim 947, wherein the wellbore is located along strike to reduce 
pressure differentials along a heated length of the wellbore. 
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970. The method of claim 947, wherein the wellbore is located along strike to increase 
uniformity of heating along a heated length of the wellbore. X 

971 . The method of claim 947, wherein the wellbore is located along striksno increase 
control of heating along a heated length of the wellbore. / 

972. A method of treating a hydrocarbon containing formation iyfitu, comprising: 
heating a portion of the formation to a temperature sufficient to support reaction 

of hydrocarbons within the portion of the formation with an ojudant; 

flowing the oxidant into a conduit, and wherein th^conduit is connected such that 
the oxidant can flow from the conduit to the hydrocarbons; 

allowing the oxidant and the hydrocarbons to^eact to produce heat in a heat 
source zone; / 

allowing heat to transfer from the heaL^ource zone to a pyrolysis zone in the 
formation to pyrolyze at least a portion oft^e hydrocarbons within the pyrolysis zone; 
and / 

removing reaction products arfch that the reaction products are inhibited from 
flowing from the heat source zoneto the pyrolysis zone. 

973. The method of clam 972, wherein heating the portion of the formation comprises 
raising the temperatWof the portion above about 400 °C. 

974. The m&mod of claim 972, wherein heating the portion of the formation comprises 
electricalMieating the formation. 

91 5 y The method of claim 972, wherein heating the portion of the formation comprises 
heating the portion using exhaust gases from a surface burner. 
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976. The method of claim 972, wherein the conduit comprises critical flow orifices, the 
method further comprising flowing the oxidant through the critical flow orifices to th^r 
heat source zone. / 

977. The method of claim 972, wherein the conduit is located within avrellbore, 
wherein removing reaction products comprises removing reaction products from the heat 
source zone through the wellbore. / 

978. The method of claim 972, further comprising remov^g excess oxidant from the 
heat source zone to inhibit transport of the oxidant to the j$rolysis zone. 

979. The method of claim 972, further comprisintOTransporting the oxidant from the 
conduit to the heat source zone substantially by dMusion. 

980. The method of claim 972, wherein th/ conduit is located within a wellbore, the 
method further comprising heating the conduit with reaction products being removed 
through the wellbore to raise a temperature of the oxidant passing through the conduit. 

981 . The method of claim 972^herein the oxidant comprises hydrogen peroxide. 

982. The method of claim$72, wherein the oxidant comprises air. 

983. The method oLclaim 972, wherein the oxidant comprises a fluid substantially free 
of nitrogen. / 

984. The method of claim 972, further comprising limiting an amount of oxidant to 
maintain a temperature of the heat source zone less than about 1200 °C. 

985. /The method of claim 972, further comprising limiting an amount of oxidant to 
maintain a temperature of the heat source zone at a temperature that inhibits production 
of /xides of nitrogen. 
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986. The method of claim 972, wherein heating a portion of the formation toyf 
temperature sufficient to support oxidation of hydrocarbons within the portion further 
comprises heating with a flameless distributed combustor. / 

987. The method of claim 972, further comprising controlling a pressure and a 
temperature within at least a majority of the pyrolysis zone of th^formation, wherein the 
pressure is controlled as a function of temperature, or the temperature is controlled as a 
function of pressure. / 

988. The method of claim 972, further comprisin^controlling the heat such that an 
average heating rate of the pyrolysis zone is less than about 1 °C per day during pyrolysis. 

989. The method of claim 972, wherein alpwing the heat to transfer comprises 
transferring heat substantially by conduction. 

990. The method of claim 972, wherein allowing heat to transfer comprises 
heating the pyrolysis zone such thp a thermal conductivity of at least a portion of the 
pyrolysis zone is greater than about 0.5 W/(m °C). 

991 . The method of claim 972, further comprising controlling a pressure within at least 
a majority of the pyrolysfs zone, wherein the controlled pressure is at least about 2.0 bar 
absolute. / 

992. The method of claim 972, further comprising: 

providing hydrogen (H2) to the pyrolysis zone to hydrogenate hydrocarbons 
within the njfrolysis zone; and 

heating a portion of the pyrolysis zone with heat from hydrogenation. 
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993. The method of claim 972, wherein allowing the heat to transfer comprises 
increasing a permeability of a majority of the pyro lysis zone to greater than aifout 100 
millidarcy. / 

994. The method of claim 972, wherein allowing the heat to transfer comprises 
substantially uniformly increasing a permeability of a majority of tffe pyrolysis zone. 

995. The method of claim 972, further comprising controMig the heat to yield greater 
than about 60 % by weight of condensable hydrocarbons^s measured by the Fischer 
Assay. / 

996. An in situ method for heating a hydrocarbon containing formation, comprising: 
heating a portion of the formation to a temperature sufficient to support reaction 

of hydrocarbons within the portion of the formation with an oxidizing fluid, wherein the 
portion is located substantially adjacent toran opening in the formation; 
. providing the oxidizing fluid XoA heat source zone in the formation; 

allowing the oxidizing gas ta^eact with at least a portion of the hydrocarbons at 
the heat source zone to generate beat in the heat source zone; and 

transferring the generated heat substantially by conduction from the heat source 
zone to a pyrolysis zone in tne formation. 

997. The method oirclaim 996, further comprising transporting the oxidizing fluid 
through the heat soorce zone by diffusion. 

998. The arethod of claim 996, further comprising directing at least a portion of the 
oxidizing ffuid into the opening through orifices of a conduit disposed in the opening. 

999. X The method of claim 996, further comprising controlling a flow of the oxidizing 
fliJa with critical flow orifices of a conduit disposed in the opening such that a rate of 
Oxidation is controlled. 
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1000. The method of claim 996, wherein a conduit is disposed within the opening, tbfb 
method further comprising removing an oxidation product from the formation through 
the conduit. / 

1001 . The method of claim 996, wherein a conduit is disposed within th^pening, the 
method further comprising removing an oxidation product from the formation through 
the conduit and transferring substantial heat from the oxidation product in the conduit to 
the oxidizing fluid in the conduit. / 

1002. The method of claim 996, wherein a conduit is disposed within the opening, the 
method further comprising removing an oxidation product from the formation through 
the conduit, wherein a flow rate of the oxidizing flutfTin the conduit is approximately 
equal to a flow rate of the oxidation product in tlwconduit 

1003. The method of claim 996, wherein a^onduit is disposed within the opening, the 
method further comprising removing aiyoxidation product from the formation through 
the conduit and controlling a pressuro/between the oxidizing fluid and the oxidation 
product in the conduit to reduce contamination of the oxidation product by the oxidizing 
fluid. / 

1004. The method of clajm 996, wherein a center conduit is disposed within an outer 
conduit, and wherein the outer conduit is disposed within the opening, the method further 
comprising providing the oxidizing fluid into the opening through the center conduit and 
removing an oxidation product through the outer conduit. 

1005. The nfethod of claim 996, wherein the heat source zone extends radially from the 
opening a width of less than approximately 0.15 m. 

1006y The method of claim 996, wherein heating the portion comprises applying 
el^trical current to an electric heater disposed within the opening. 
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1007. The method of claim 996, wherein the pyrolysis zone is substantially adjacent tp 
the heat source zone. Jf 

1008. The method of claim 996, further comprising controlling a pressure an^a 
temperature within at least a majority of the pyrolysis zone of the formatio^f wherein the 
pressure is controlled as a function of temperature, or the temperature iycontrolled as a 
function of pressure. / 

1009. The method of claim 996, further comprising controlling the heat such that an 
average heating rate of the pyrolysis zone is less than about jf°C per day during pyrolysis. 

1010. The method of claim 996, wherein allowing themeat to transfer comprises 
transferring heat substantially by conduction. / 

1011. The method of claim 996, wherein allowing heat to transfer comprises heating the 
portion such that a thermal conductivity of A least a portion of the pyrolysis zone is 
greater than about 0.5 W/(m °C). / 

1012. The method of claim 996, further comprising controlling a pressure within at least 
a majority of the pyrolysis zon^f wherein the controlled pressure is at least about 2.0 bar 
absolute. / 

1013. The method exclaim 996, further comprising: 

providing hydrogen (H2) to the pyrolysis zone to hydrogenate hydrocarbons 
within the pyrolysis zone; and 

heating a portion of the pyrolysis zone with heat from hydrogenation. 

1014. T?ne method of claim 996, wherein allowing the heat to transfer comprises 
increasing a permeability of a majority of the pyrolysis zone to greater than about 100 
millidarcy. 
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1015. The method of claim 996, wherein allowing the heat to transfer comprises 
substantially uniformly increasing a permeability of a majority oftjje-p^rolysis zone. 

1016. The method of claim 996 2 ftuJb^ctJ!npnsing controlling the heat to yield greater 
than about 60 %Jjj«^etgEtof condensable hydrocarbons, as measured by the Fischer 
Assay-^x^ 

1017. A method of treating a hydrocarbon containing formation in situ, comprising: 
providing heat from one or more he^c sources to at least a portion of the 

formation; 

allowing the heat to transfer from flie one or more heat sources to a selected 
section of the formation; 

producing a mixture from the foiftnation; and 

maintaining an average temperature within the selected section above a minimum 
pyrolysis temperature and below a vaporization temperature of hydrocarbons having 
carbon numbers greater than 25 to inliibit production of a substantial amount of 
hydrocarbons having carbon numbers greater than 25 in the mixture. 

1018. The method of claim 1 01 7 J wherein the one or more heat sources comprise at 
least two heat sources, and wherein superposition of heat from at least the two heat 
sources pyrolyzes at least some Ijydrocarbons within the selected section of the 
formation. 



1019. The method of claim 1017, wherein maintaining the average temperature within 



the selected section comprises 
temperature range. 

1020. The method of claim 
electrical heaters. 



maintaining the temperature within a pyrolysis 



017, wherein the one or more heat sources comprise 
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1021. The method of claim 1017, wherein the on^or more heat sources comprise 
surface burners. 

1022. The method of claim 1017, wherein throne or more heat sources comprise 
flameless distributed combustors. 



1023. The method of claim 1017, wherein the one or more heat sources comprise natural 
distributed combustors. 

1024. The method of claim 1017, wherein the minimum pyrolysis temperature is greater 
than about 270 °C. 

1025. The method of claim 101'/ wherein the vaporization temperature is less than 
approximately 450 °C at atmospheric pressure. 

1026. The method of claim L0 17, further comprising controlling a pressure and a 
temperature within at least a majority of the selected section of the formation, wherein 
the pressure is controlled asp. function of temperature, or the temperature is controlled as 
a function of pressure. 

1027. The method of claim 1017, further comprising controlling the heat such that an 
average heating rate of t^te selected section is less than about 1 °C per day during 
pyrolysis. 



1028. The method of claim 1017, wherein providing heat from the one or more heat 
sources to at least the portion of formation comprises: 

heating a selected volume (V) of the hydrocarbon containing formation from the 
one or more heat sources, wherein the formation has an average heat capacity (C v ), and 
wherein the heating ^yrolyzes at least some hydrocarbons within the selected volume of 
the formation; and 
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wherein heating energy/day provided to the volume is equal to or less than Pwr, 
wherein Pwr is calculated by the equation: 
Pwr = h*V*C v *p B 

wherein Pwr is the heating energy/day, h is an ayferage heating rate of the 
formation, p B is formation bulk density, and wherein t#e heating rate is less than about 10 
°C/day. 

1029. The method of claim 1017, wherein allowing the heat to transfer comprises 
transferring heat substantially by conduction. 

1030. The method of claim 1017, wherein providing heat from the one or more heat 
sources comprises heating the selected formation such that a thermal conductivity of at 
least a portion of the selected section isygreater than about 0.5 W/(m °C). 

1 03 1 . The method of claim 1017, Wterein the produced mixture comprises condensable 
hydrocarbons having an API gravity of at least about 25°. 

1032. The method of claim 1017, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein about 0.1 % by weight to about 15 % by weight of the 
condensable hydrocarbons are olefins. 

1 033 . The method of claim A 0 1 7, wherein the produced mixture comprises non- 
condensable hydrocarbons, and wherein about 0. 1 % by weight to about 15 % by weight 
of the non-condensable hydrocarbons are olefins. 



1 034. The method of cMm ,1017, wherein the produced mixture comprises non- 
condensable hydrocarbons, wherein a molar ratio of ethene to ethane in the non- 
condensable hydrocarbons is less than about 0.15, and wherein the ratio of ethene to 
ethane is greater than ab 3ut 0.001 . 
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1035. The method of claim 1017, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by weight, wfyen calculated on an atomic 
basis, of the condensable hydrocarbons is nitrogen. 

1036. The method of claim 1017, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by ^eight, when calculated on an atomic 
basis, of the condensable hydrocarbons is oxygen./ 

1037. The method of claim 1017, wherein ther produced mixture comprises condensable 
hydrocarbons, and wherein less than about lr/o by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is sulfur. 

1038. The method of claim 1017, wherein the produced mixture comprises condensable 
hydrocarbons, wherein about 5 % by weight to about 30 % by weight of the condensable 
hydrocarbons comprise oxygen containing compounds, and wherein the oxygen 
containing compounds comprise pnenols. 

1039. The method of claim 1017, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein greater than about 20 % by weight of the condensable 
hydrocarbons are aromatic compounds. 

1 040. The method of claim 1017, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 5 % by weight of the condensable 
hydrocarbons comprises multi-ring aromatics with more than two rings. 

1 04 1 . The method pf claim 1017, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 0.3 % by weight of the condensable 
hydrocarbons are asphaltenes. 
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1042. The method of claim 1017, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein about 5 % by weight to about 30 by weight of the 
condensable hydrocarbons are cycloalkanes. 

1043. The method of claim 1017, wherein the produced' mixture comprises a non- 
condensable component, wherein the non-condensabler component comprises hydrogen, 
wherein the hydrogen is greater than about 10 % byyvolume of the non-condensable 
component, and wherein the hydrogen is less thanyabout 80 % by volume of the non- 
condensable component. 

1044. The method of claim 1017, wherein tne produced mixture comprises ammonia, 
and wherein greater than about 0.05 % by weight of the produced mixture is ammonia. 

1045. The method of claim 1017, wherein the produced mixture comprises ammonia, 
and wherein the ammonia is used to produce fertilizer. 

1046. The method of claim 1017, further comprising controlling a pressure within at 
least a majority of the selected secpon of the formation, wherein the controlled pressure 
is at least about 2.0 bar absolute. 

1047. The method of claim 1017, further comprising controlling formation conditions to 
produce a mixture of condensable hydrocarbons and H2, wherein a partial pressure of H2 
within the mixture is greater/than about 0.5 bar. 

1048. The method of claim 1047, wherein the partial pressure of H 2 is measured when 
the mixture is at a production well. 

1049. The method of caaim 1017, wherein controlling formation conditions comprises 
recirculating a portion of hydrogen from the mixture into the formation. 



1050. The method of claim 1017, further comprising: 
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providing hydrogen (H2) to the heated section to hydrogenate hydrocarbons 
within the section; and 

heating a portion of the section with heat from hydrogerfation. 

1051. The method of claim 1017, wherein the produced ranxture comprises hydrogen 
and condensable hydrocarbons, the method further comprising hydrogenating a portion of 
the produced condensable hydrocarbons with at least af portion of the produced hydrogen. 

1052. The method of claim 1017, wherein allowing the heat to transfer comprises 
increasing a permeability of a majority of the sheeted section to greater than about 100 
millidarcy. 

1053. The method of claim 1017, whereM allowing the heat to transfer comprises 
substantially uniformly increasing a permeability of a majority of the selected section. 

1054. The method of claim 1017, fijfther comprising controlling the heat to yield greater 
than about 60 % by weight of condensable hydrocarbons, as measured by the Fischer 
Assay. 

1055. The method of claim 104 7, wherein producing the mixture comprises producing 
the mixture in a production well, and wherein at least about 7 heat sources are disposed in 
the formation for each production well. 

1056. The method of clatfn 1017, further comprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat 
sources are located in the formation in a unit of heat sources, and wherein the unit of heat 
sources comprises a triangular pattern. 



1057. The method oflclaim 1017, further comprising providing heat from three or more 
heat sources to at leasr a portion of the formation, wherein three or more of the heat 



sources are located in 



the formation in a unit of heat sources, wherein the unit of heat 
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sources comprises a triangular pattern, and wherein a plurality of the units are repeated 
over an area of the formation to form a repetitive pattern of units. 

1058. A method of treating a hydrocarbon containing formatibn in situ, comprising: 
providing heat from one or more heat sources to at4east a portion of the 

formation; / 

allowing the heat to transfer from the one or more heat sources to a selected 
section of the formation; / 

controlling a pressure within the formation/to inhibit production of hydrocarbons 
from the formation having carbon numbers greater than 25; and 

producing a mixture from the formatiorL 

1059. The method of claim 1058, wherein /he one or more heat sources comprise at 
least two heat sources, and wherein superposition of heat from at least the two heat 
sources pyrolyzes at least some hydrocarbons within the selected section of the 
formation. / 

1060. The method of claim 1058, wherein the one or more heat sources comprise 
electrical heaters. / 

1061 . The method of claim 1058/ wherein the one or more heat sources comprise 
surface burners. / 

1062. The method of claim 1058, wherein the one or more heat sources comprise 
flameless distributed combustors. 

1063. The method of claim 1058, wherein the one or more heat sources comprise natural 
distributed combustors. 

1064. The method of clairr 1058, further comprising controlling a temperature within at 
least a majority of the selected section of the formation, wherein the pressure is 
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controlled as a function of temperature, or the temperature is controlled as a function of 
pressure. 



1065. The method of claim 1064, wherein controlling the temperature comprises 
maintaining a temperature within the selected section within a pyrolysis temperature 
range. 

1066. The method of claim 1058, further comprising comrolling the heat such that an 
average heating rate of the selected section is less than ^oout 1 °C per day during 
pyrolysis. 

1067. The method of claim 1058, wherein providing heat from the one or more heat 
sources to at least the portion of formation comprises: 

heating a selected volume (V) of the hvurocarbon containing formation from the 
one or more heat sources, wherein the formation has an average heat capacity (C v ), and 
wherein the heating pyrolyzes at least som^ hydrocarbons within the selected volume of 
the formation; and 

wherein heating energy/day proyided to the volume is equal to or less than Pwr, 
wherein Pwr is calculated by the equation: 
Pwr = /t*F*C v */> 5 

wherein Pwr is the heating eAergy/day, h is an average heating rate of the 
formation, p B is formation bulk density, and wherein the heating rate is less than about 10 
°C/day. 

1068. The method of claim 1058, wherein allowing the heat to transfer comprises 
transferring heat substantially by conduction. 



1069. The method of claim 1058, wherein providing heat from the one or more heat 
sources comprises heating the selected formation such that a thermal conductivity of at 
least a portion of the selected section is greater than about 0.5 W/(m °C). 
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1070. The method of claim 1058, wherein the produced mixture comprises condensable 
hydrocarbons having an API gravity of at least about 25°. 



1071. The method of claim 1058, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein about 0.1 % by weight to about )p % by weight of the 
condensable hydrocarbons are olefins. ^ 

1072. The method of claim 1058, wherein the produced mixture comprises non- 
condensable hydrocarbons, and wherein about 0. 1 yo by weight to about 1 5 % by weight 
of the non-condensable hydrocarbons are olefins/ 

1073. The method of claim 1058, wherein tile produced mixture comprises non- 
condensable hydrocarbons, wherein a molar ratio of ethene to ethane in the non- 
condensable hydrocarbons is less than atyout 0.15, and wherein the ratio of ethene to 
ethane is greater than about 0.001 . 

1074. The method of claim 1058, \£herein.the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is nitrogen. 

1075. The method of claim L058, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is oxygen. 



1076. The method of cl^m 1058, wherein the produced mixture comprises condensable 
hydrocarbons, and wherefin less than about 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is sulfur. 



1077. The method of <{laim 
hydrocarbons, wherein 



1058, wherein the produced mixture comprises condensable 
about 5 % by weight to about 30 % by weight of the condensable 
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hydrocarbons comprise oxygen containing compounds, and wherein the oxygen 
containing compounds comprise phenols. 

1078. The method of claim 1058, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein greater than about 20 % by weight of the condensable 
hydrocarbons are aromatic compounds. / 

1079. The method of claim 1058, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 5 % by weight of the condensable 
hydrocarbons comprises multi-ring aromatics with more than two rings. 

1080. The method of claim 1058, wherein tne produced mixture comprises condensable 
hydrocarbons, and wherein less than abouy0.3 % by weight of the condensable 
hydrocarbons are asphaltenes. / 

1081. The method of claim 1058, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein about 5 % by weight to about . 30 % by weight of the 
condensable hydrocarbons are cycioalkanes. 

1082. The method of claim 1058, wherein the produced mixture comprises a non- 
condensable component, wherein the non-condensable component comprises hydrogen, 
wherein the hydrogen is greater than about 10 % by volume of the non-condensable 
component, and wherein the/nydrogen is less than about 80 % by volume of the non- 
condensable component. / 

1083. The method of claim 1 058, wherein the produced mixture comprises ammonia, 
and wherein greater than about 0.05 % by weight of the produced mixture is ammonia. 

1084. The method of claim 1 058, wherein the produced mixture comprises ammonia, 
and wherein the ammonia is used to produce fertilizer. 
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1085. The method of claim 1058, further comprising controlling the pressure within at 
least a majority of the selected section of the formation, wherein the controlled pressure 
is at least about 2.0 bar absolute. j > 

1 086. The method of claim 1058, further comprising controlling formation conditions to 
produce a mixture of condensable hydrocarbons and H^, wherein a partial pressure of H2 
within the mixture is greater than about 0.5 bar. / 

1087. The method of claim 1086, wherein the partial pressure of H2 is measured when 
the mixture is at a production well. / 

1088. The method of claim 1058, wherein controlling formation conditions comprises 
recirculating a portion of hydrogen fromrthe mixture into the formation. 

1089. The method of claim 1058, rarther comprising: 

providing hydrogen (H2) toAhe heated section to hydrogenate hydrocarbons 
within the section; and / 

heating a portion of the Section with heat from hydrogenation. 

1090. The method of claim A 058, wherein the produced mixture comprises hydrogen 
and condensable hydrocarbons, the method further comprising hydrogenating a portion of 
the produced condensable/hydrocarbons with at least a portion of the produced hydrogen. 

1 09 1 . The method of claim 1058, wherein allowing the heat to transfer comprises 
increasing a permeability of a majority of the selected section to greater than about 100 
millidarcy. / 

1 092. The method Jbf claim 1 058, wherein allowing the heat to transfer comprises 
substantially uniformly increasing a permeability of a majority of the selected section. 
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1093. The method of claim 1058, further comprising controlling the heat to yield greater 
than about 60 % by weight of condensable hydrocarbons, as measured by the Fischer 
Assay. / 

1 094. The method of claim 1 058, wherein producing me mixture comprises producing 
the mixture in a production well, and wherein at least/about 7 heat sources are disposed in 
the formation for each production well. / 

1095. The method of claim 1058, further comprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat 
sources are located in the formation in a unitof heat sources, and wherein the unit of heat 
sources comprises a triangular pattern. / 

1096. The method of claim 1058, further comprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat 
sources are located in the formation in a unit of heat sources, wherein the unit of heat 
sources comprises a triangular pattern, and wherein a plurality of the units are repeated 
over an area of the formation to fomi a repetitive pattern of units. 

1097. A method of treating a hydrocarbon containing formation in situ, comprising: 
providing heat from one or more heat sources to at least a portion of the 

formation; / 

allowing the heat to transfer from the one or more heat sources to a selected 
section of the formation; and 

producing a mixture from the formation, wherein the produced mixture comprises 
condensable hydrocarbons, and wherein about 0.1 % by weight to about 15 % by weight 
of the condensable hydrocarbons are olefins. 

1098. The method of claim 1097, wherein the one or more heat sources comprise at 
least two heat sources, and wherein superposition of heat from at least the two heat 
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sources pyrolyzes at least some hydrocarbons within the selected section of the 
formation. 



1099. The method of claim 1097, wherein the one or moi/e heat sources comprise 
electrical heaters. 

1 100. The method of claim 1097, wherein the one o/ more heat sources comprise 
surface burners. 

1101. The method of claim 1097, wherein the pne or more heat sources comprise 
flameless distributed combustors. 

1 102. The method of claim 1097, whereii/ the one or more heat sources comprise natural 
distributed combustors. 

1 103. The method of claim 1097, furtner comprising controlling a pressure and a 
temperature within at least a majority /of the selected section of the formation, wherein 
the pressure is controlled as a function of temperature, or the temperature is controlled as 
a function of pressure. 

1 104. The method of claim 1097/ wherein controlling the temperature comprises 
maintaining the temperature witpin the selected section within a pyrolysis temperature 
range. 

1 105. The method of claim 1097, further comprising controlling the heat such that an 
average heating rate of the selected section is less than about 1 °C per day during 
pyrolysis. 



1 1 06. The method of claifn 
sources to at least the port 



1097, wherein providing heat from the one or more heat 
on of formation comprises: 
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heating a selected volume (V) of the hydrocarbon containing formation from the 
one or more heat sources, wherein the formation has an average heat capacity (C v ), and 
wherein the heating pyrolyzes at least some hydrocarbons withinAhe selected volume of 
the formation; and / 

wherein heating energy/day provided to the volume is/equal to or less than Pwr, 
wherein Pwr is calculated by the equation: / 

Pwr = h*V*C*p B / 

wherein Pwr is the heating energy/day, h is an average heating rate of the 
formation, p B is formation bulk density, and whereinythe heating rate is less than about 10 
°C/day. / 

1 107. The method of claim 1097, wherein allowing the heat to transfer comprises 
transferring heat substantially by conduction./ 

1 108. The method of claim 1097, wherein providing heat from the one or more heat 
sources comprises heating the selected formation such that a thermal conductivity of at 
least a portion of the selected section is ^greater than about 0.5 W/(m °C). 

1 109. The method of claim 1097, wherein the produced mixture comprises condensable 
hydrocarbons having an API gravity of at least about 25°. 

1110. The method of claim 1097/ wherein the produced mixture comprises condensable 
hydrocarbons, and wherein aboui 0.1 % by weight to about 15 % by weight of the 
condensable hydrocarbons are dlefins. 

W397, wherein the produced mixture comprises non- 
id wherein about 0.1 % by weight to about 15 % by weight 
•carbons are olefins. 

1112. The method of clairfi 1097, wherein the produced mixture comprises non- 
condensable hydrocarbons! wherein a molar ratio of ethene to ethane in the non- 



1111. The method of claim 
condensable hydrocarbons, a 
of the non-condensable hydrj 
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condensable hydrocarbons is less than about 0.15, and wherein the ratio of ethene to 
ethane is greater than about 0.001. 

1113. The method of claim 1097, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by weightywhen calculated on an atomic 
basis, of the condensable hydrocarbons is nitrogen. / 

1114. The method of claim 1097, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is oxygen. 

1115. The method of claim 1097, wherein4he produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbonsyis sulfur. 

1116: The method of claim 1097, wherein the produced mixture comprises condensable 
hydrocarbons, wherein about 5 % by weight to about 30 % by weight of the condensable 
hydrocarbons comprise oxygen containing compounds, and wherein the oxygen 
containing compounds comprise phenols. 

1117. The method of claim k 097, wherein the produced mixture comprises condensable 
hydrocarbons, and whereinereater than about 20 % by weight of the condensable 
hydrocarbons are aromatia compounds. 

1118. The method of claim 1097, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 5 % by weight of the condensable 
hydrocarbons comprises multi-ring aromatics with more than two rings. 

1119. The method of claim 1097, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 0.3 % by weight of the condensable 
hydrocarbons are asphaltenes. 
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1 120. The method of claim 1097, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein about 5 % by weigh} to about 30 % by weight of the 
condensable hydrocarbons are cycloalkanes. 

1121. The method of claim 1 097, wherei/ the produced mixture comprises a non- 
condensable component, wherein the non-condensable component comprises hydrogen, 
wherein the hydrogen is greater than about 10 % by volume of the non-condensable 
component, and wherein the hydrogen is less than about 80 % by volume of the non- 
condensable component. 

1 122. The method of claim 10^7, wherein the produced mixture comprises ammonia, 
and wherein greater than about 0.05 % by weight of the produced mixture is ammonia. 

1 123. The method of claim 1097, wherein the produced mixture comprises ammonia, 
and wherein the ammonia is used to produce fertilizer. 

1 124. The method of jflaim 1097, further comprising controlling a pressure within at 
least a majority of the /selected section of the formation, wherein the controlled pressure 
is at least about 2.0 bar absolute. 

1 125. The method of claim 1097, further comprising controlling formation conditions to 
produce a mixture/of condensable hydrocarbons and H 2 , wherein a partial pressure of H 2 
within the mixture is greater than about 0.5 bar. 



1 1 26. The method of claim 1125, wherein the partial pressure of H 2 is measured when 



the mixture is a1 



a production well. 



1 127. The method of claim 1 097, further comprising altering a pressure within the 
formation to inl ibit production of hydrocarbons from the formation having carbon 
numbers greatenthan about 25. 
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1 128. The method of claim 1097, wherein controlling formation conditions comprises 
recirculating a portion of hydrogen from the mixture into th^formation. 

1 129. The method of claim 1097, further comprising: 
providing hydrogen (H2) to the heated sectioryio hydrogenate hydrocarbons 

within the section; and 

heating a portion of the section with heatirom hydrogenation. 

1 130. The method of claim 1097, wherein tjie produced mixture comprises hydrogen 
and condensable hydrocarbons, the method^ further comprising hydrogenating a portion of 
the produced condensable hydrocarbons with at least a portion of the produced hydrogen. 



1131. The method of claim 1 097, ywherein allowing the heat to transfer comprises 
increasing a permeability of a majority of the selected section to greater than about 100 
millidarcy. 

1 132. The method of claim /097, wherein allowing the heat to transfer comprises 
substantially uniformly increasing a permeability of a majority of the selected section. 

1 133. The method of claim 1097, further comprising controlling the heat to yield greater 
than about 60 % by weight of condensable hydrocarbons, as measured by the Fischer 
Assay. 

1 134. The method ofc claim 1097, wherein producing the mixture comprises producing 
the mixture in a production well, and wherein at least about 7 heat sources are disposed in 
the formation for e^ch production well. 

1 135. The metho<A of claim 1097, further comprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat 
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sources are located in the formation in a unit of heat sources, and wherein the unit of heat 
sources comprises a triangular pattern. 

1 136. The method of claim 1097, further comprising providing heat from three or more 
heat sources to at least a portion of the formation, whereir/three or more of the heat 
sources are located in the formation in a unit of heat sources, wherein the unit of heat 
sources comprises a triangular pattern, and wherein ^plurality of the units are repeated 
over an area of the formation to form a repetitive pafttern of units. 

1 137. A method of treating a hydrocarbon containing formation in situ, comprising: 
heating a section of the formation to a/pyrolysis temperature from at least a first 

heat source, a second heat source and a thira heat source, and wherein the first heat 
source, the second heat source and the thim heat source are located along a perimeter of 
the section; / 

controlling heat input to the fir/t heat source, the second heat source and the third 
heat source to limit a heating rate of me section to a rate configured to produce a mixture 
from the formation with an olefin content of less than about 15% by weight of 
condensable fluids (on a dry basis/ within the produced mixture; and 

producing the mixture frdm the formation through a production well. 

1 138. The method of claim 1A37, wherein superposition of heat form the first heat 
source, second heat source, ^d third heat source pyrolyzes a portion of the hydrocarbons 
within the formation to fluids 

1139. The method of claim 1137, wherein the pyrolysis temperature is between about 
270 °C and about 400 °Q 

1140. The method of 
about twenty four hour 



jflaim 1137, wherein the first heat source is operated for less than 
a day. 
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1141. The method of claim 1137, wherein the first heat source comprises an electrical 
heater. 

1 142. The method of claim 1 137, wherein the first heat source comprises a surface 
burner. / 

1 143. The method of claim 1137, wherein the first hear source comprises a flameless 
distributed combustor. / 

1 144. The method of claim 1137, wherein the fu4t heat source, second heat source and 
third heat source are positioned substantially at/apexes of an equilateral triangle. 

1 145. The method of claim 1 137, whereinyihe production well is located substantially at 
a geometrical center of the first heat source, second heat source, and third heat source. 

1 146. The method of claim 1137, farther comprising a fourth heat source, fifth heat 
source, and sixth heat source locatedyalong the perimeter of the section. 

1 147. The method of claim 1 146( wherein the heat sources are located substantially at 
apexes of a regular hexagon. / 

1 148. The method of claim VI 47, wherein the production well is located substantially at 
a center of the hexagon. / 

1 149. The method of claim 1 137, further comprising controlling a pressure and a 
temperature within at least a majority of the section of the formation, wherein the 
pressure is controlled as a function of temperature, or the temperature is controlled as a 
function of pressure. / 
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1 150. The method of claim 1 137, wherein controlling the temperature comprises 
maintaining the temperature within the selected section within a pyrolysis temperature 
range. 

1151. The method of claim 1137, further comprising controlling the heat such that an 
average heating rate of the section is less than about 3f°C per day during pyrolysis. 

1 152. The method of claim 1137, further composing controlling the heat such that an 
average heating rate of the section is less than aroout 1 °C per day during pyrolysis. 

1 153. The method of claim 1 137, wherein/providing heat from the one or more heat 
sources to at least the portion of formation comprises: 

heating a selected volume (V) of/me hydrocarbon containing formation from the 
one or more heat sources, wherein the formation has an average heat capacity (C v ), and 
wherein the heating pyrolyzes at leas/ some hydrocarbons within the selected volume of 
the formation; and / 

wherein heating energy/day provided to the volume is equal to or less than Pwr, 
wherein Pwr is calculated by the equation: 

Pwr = h*V*C v *p B I 

wherein Pwr is the heating energy/day, h is an average heating rate of the 
formation, p B is formation built density, and wherein the heating rate is less than about 10 
°C/day. / 

1 1 54. The method of claim 1137, wherein heating the section of the formation 
comprises transferring heai substantially by conduction. 

1 1 55. The method of cMm 1137, wherein providing heat from the one or more heat 
sources comprises heatin i the section such that a thermal conductivity of at least a 
portion of the section is greater than about 0.5 W/(m °C). 

1 
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1 1 56. The method of claim 1137, wherein the produced mixture comprises condensable 
hydrocarbons having an API gravity of at least about 25°. 

1 157. The method of claim 1 137, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein about 0.1 % by weight to about l^Vo by weight of the 
condensable hydrocarbons are olefins. 

1158. The method of claim 1137, wherein the produced mixture comprises non- 
condensable hydrocarbons, wherein a molar ratio of emene to ethane in the non- 
condensable hydrocarbons is less than about 0.15, ajid wherein the ratio of ethene to 
ethane is greater than about 0.001. 

1 159. The method of claim 1 137, wherein the Produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is nitrogen. 

1 160. The method of claim 1137, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons/is oxygen. 

1161. The method of claim 1 137, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less thaiy about 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is sulfur. 

1 162. The method of claim 1 1371 wherein the produced mixture comprises condensable 
hydrocarbons, wherein about 5 °A by weight to about 30 % by weight of the condensable 
hydrocarbons comprise oxygen oontaining compounds, and wherein the oxygen 
containing compounds comprise phenols. 
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1 163. The method of claim 1 137, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein greater than about 20 % by weight of the condensable 
hydrocarbons are aromatic compounds. 

1 164. The method of claim 1137, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 5 % by weight of the condensable 
hydrocarbons comprises multi-ring aromatics with more man two rings. 

1 165. The method of claim 1 137, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 0.3 % by weight of the condensable 
hydrocarbons are asphaltenes. 

1 166. The method of claim 1137, wherein the^produced mixture comprises condensable 
hydrocarbons, and wherein about 5 % by weight to about 30 % by weight of the 
condensable hydrocarbons are cycloalkanea 

1 1 67. The method of claim 1137, wherein the produced mixture comprises a non- 
condensable component, wherein the non-condensable component comprises hydrogen, 
wherein the hydrogen is greater than about 10 % by volume of the non-condensable 
component, and wherein the hydrogen is less than about 80 % by volume of the non- 
condensable component. 

1 168. The method of claim 1137, wherein the produced mixture comprises ammonia, 
and wherein greater than about 0.05 % by weight of the produced mixture is ammonia. 

1 169. The method of claim l/l37, wherein the produced mixture comprises ammonia, 
and wherein the ammonia is lised to produce fertilizer. 



1 170. The method of claim 1 137, further comprising controlling a pressure within at 
least a majority of the selected section of the formation, wherein the controlled pressure 
is at least about 2.0 bar absolute. 
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1171. The method of claim 1137, further comprising controlling formation conditions to 
produce a mixture of condensable hydrocarbons and H2, '^herein a partial pressure of H2 
within the mixture is greater than about 0.5 bar. 

1 1 72. The method of claim 1171, wherein the part)4l pressure of H 2 is measured when 
the mixture is at a production well. 

1 173. The method of claim 1137, further comprising altering a pressure within the 
formation to inhibit production of hydrocarbpns from the formation having carbon 
numbers greater than about 25. 

1 1 74. The method of claim 1137, wheyfein controlling formation conditions comprises 
recirculating a portion of hydrogen frqm the mixture into the formation. 

1 175. The method of claim 1137, ttirther composing: 
providing hydrogen (H2) to/the heated section to hydrogenate hydrocarbons 

within the section; and 

heating a portion of the section with heat from hydrogenation. 

1 176. The method of claim 1A37, wherein the produced mixture comprises hydrogen 
and condensable hydrocarbons, the method further comprising hydrogenating a portion of 
the produced condensable hydrocarbons with at least a portion of the produced hydrogen. 



1 177. The method of claim 1137, heating the section comprises increasing a 
permeability of a majoritM of the section to greater than about 100 millidarcy. 



1178. The method of c 
uniformly increasing a p 



lim 1137, wherein heating the section comprises substantially 
rmeability of a majority of the section. 
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1 179. The method of claim 1137, further comprising controlling the heat to yield greater 
than about 60 % by weight of condensable hydrocarbons, as measured by the Fischer 
Assay. / 

1 1 80. The method of claim 1137, wherein producing the mixture comprises producing 
the mixture in a production well, and wherein at least/about 7 heat sources are disposed in 
the formation for each production well. / 

1181. The method of claim 1137, further comprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat 
sources are located in the formation in a unit of heat sources, and wherein the unit of heat 
sources comprises a triangular pattern. / 

1 1 82. The method of claim 1137, further comprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat 
sources are located in the formation iiy a unit of heat sources, wherein the unit of heat 
sources comprises a triangular pattern, and wherein a plurality of the units are repeated 
over an area of the formation to fond a repetitive pattern of units. 

1 1 83. A method of treating a hydrocarbon containing formation in situ, comprising: 
providing heat from one /or more heat sources to at least a portion of the 

formation; / 

allowing the heat to transfer from the one or more heat sources to a selected 
section of the formation; and/ 

producing a mixture pom the formation, wherein the produced mixture comprises 
condensable hydrocarbons,/and wherein less than about 1 % by weight, when calculated 
on an atomic basis, of the aondensable hydrocarbons is nitrogen. 

1 1 84. The method of cla m 1 1 83, wherein the one or more heat sources comprise at 
least two heat sources, an i wherein superposition of heat from at least the two heat 
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sources pyrolyzes at least some hydrocarbons within the selected section of the 
formation. 

j 

1185. The method of claim 1183, wherein the one or more heat sources comprise 
electrical heaters. / 

1 186. The method of claim 1 183, wherein the one or more heat sources comprise 
surface burners. / 

1 187. The method of claim 1 183, wherein the one dr more heat sources comprise 
flameless distributed combustors. / 

1 188. The method of claim 1 183, wherein theyone or more heat sources comprise natural 
distributed combustors. / 

1 189. The method of claim 1 183, furtherycomprising controlling a pressure and a 
temperature within at least a majority of tfie selected section of the formation, wherein 
the pressure is controlled as a function of temperature, or the temperature is controlled as 
a function of pressure. / 

1 190. The method of claim 1 189, wherein controlling the temperature comprises 
maintaining the temperature within the selected section within a pyrolysis temperature 
range. / 

1191. The method of claim 1 1K3, further comprising controlling the heat such that an 
average heating rate of the selected section is less than about 1 °C per day during 
pyrolysis. / 

1 1 92. The method of clainy 1 1 83, wherein providing heat from the one or more heat 
sources to at least the portion of formation comprises: 
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heating a selected volume (V) of the hydrocarbon containing formation from the 

one or more heat sources, wherein the formation has an average heat capacity (C v ), and 
* 

wherein the heating pyrolyzes at least some hydrocarbons within the selected volume of 
the formation; and 

wherein heating energy/day provided to the volume is e^ual to or less than Pwr, 
wherein Pwr is calculated by the equation: 
Pwr = /**F*C v */>* 

wherein Pwr is the heating energy/day, h is an avenge heating rate of the 
formation, p B is formation bulk density, and wherein the^eating rate is less than about 10 
°C/day. 

1 1 93 . The method of claim 1183, wherein allowing the heat to transfer comprises 
transferring heat substantially by conduction. 

1 1 94. The method of claim 1183, wherein providing heat from the one or more heat 
sources comprises heating the selected formation such that a thermal conductivity of at 
least a portion of the selected section is greater than about 0.5 W/(m °C). 

1 195. The method of claim 1 183, whereifi the produced mixture comprises condensable 
hydrocarbons having an API gravity of at least about 25°. 

1 1 96. The method of claim 1 1 83, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein about 0.1 f/o by weight to about 15 % by weight of the 
condensable hydrocarbons are olefir 

1 1 97. The method of claim 1 1 83, wherein the produced mixture comprises non- 
condensable hydrocarbons, and wherein about 0. 1 % by weight to about 15 % by weight 
of the non-condensable hydrocarhpns are olefins. 

1 198. The method of claim 1 1 86, wherein the produced mixture comprises non- 
condensable hydrocarbons, wherein a molar ratio of ethene to ethane in the non- 
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condensable hydrocarbons is less than about 0.15, and wherein the ratio of ethene to 
ethane is greater than about 0.00 1 . 

/ 

1 199. The method of claim 1 183, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by weight, wpen calculated on an atomic 
basis, of the condensable hydrocarbons is oxygen. / 

1200. The method of claim 1 183, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is sulfur. / 

1 20 1 . The method of claim 1 1 83, wherein the/produced mixture comprises condensable 
hydrocarbons, wherein about 5 % by weight to about 30 % by weight of the condensable 
hydrocarbons comprise oxygen containing compounds, and wherein the oxygen 
containing compounds comprise phenols. / 

1202. The method of claim 1 183, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein greater than about 20 % by weight of the condensable 
hydrocarbons are aromatic compounds. 

1203. The method of claim 1 183, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 5 % by weight of the condensable 
hydrocarbons comprises multi-ring aromatics with more than two rings. 

1204. The method of claim 1 1 83, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 0.3 % by weight of the condensable 
hydrocarbons are asphaltenes. / 

1205. The method of claim 1 1 83, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein apout 5 % by weight to about 30 % by weight of the 
condensable hydrocarbons aie cycloalkanes. 
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1 206. The method of claim 1183, wherein the produced mixture comprises a non- 
condensable component, wherein the non-condensable component comprises hydrogen, 
wherein the hydrogen is greater than about 10 % by volume/of the non-condensable 
component, and wherein the hydrogen is less than about 80% by volume of the non- 
condensable component. / 

1207. The method of claim 1 1 83, wherein the produced mixture comprises ammonia, 
and wherein greater than about 0.05 % by weight of the produced mixture is ammonia. 

1208. The method of claim 1 1 83, wherein the produced mixture comprises ammonia, 
and wherein the ammonia is used to produce fertilizer. 

1209. The method of claim 1 183, further comprising controlling a pressure within at 
least a majority of the selected section of tMe formation, wherein the controlled pressure 
is at least about 2.0 bar absolute. / 

1210. The method of claim 1 183, further comprising controlling formation conditions to 
produce a mixture of condensable hydrocarbons and H 2 , wherein a partial pressure of H 2 
within the mixture is greater than about 0.5 bar. 

1211. The method of claim 1211 , /wherein the partial pressure of H 2 is measured when 
the mixture is at a production weljf. 

1212. The method of claim 11 
formation to inhibit production 
numbers greater than about 25./ 

1213. The method of claim 1/183, wherein controlling formation conditions comprises 
recirculating a portion of hydrogen from the mixture into the formation. 



5, further comprising altering a pressure within the 
)f hydrocarbons from the formation having carbon 
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1214. The method of claim 1 183, further comprising: 

providing hydrogen (H2) to the heated section to hydrogenate hydrocarbons 
within the section; and 1 

heating a portion of the section with heat from hydrogeriation 



1215. The method of claim 1183, wherein the produced mixture comprises hydrogen 
and condensable hydrocarbons, the method further comprising hydrogenating a portion of 
the produced condensable hydrocarbons with at least abortion of the produced hydrogen. 

1216. The method of claim 1 183, wherein allowing the heat to transfer comprises 
increasing a permeability of a majority of the selected section to greater than about 100 
millidarcy. 

1217. The method of claim 1 1 83, wherein allowing the heat to transfer comprises 
substantially uniformly increasing a permeability of a majority of the selected section. 

1218. The method of claim 1 1 83, further comprising controlling the heat to yield greater 
than about 60 % by weight of condensaple hydrocarbons, as measured by the Fischer 
Assay. 

1219. The method of claim 1 183, ^herein producing the mixture comprises producing 
the mixture in a production well, and wherein at least about 7 heat sources are disposed in 
the formation for each production Avell. 



1220. The method of claim 1 186, further comprising providing heat from three or more 
heat sources to at least a portion/ of the formation, wherein three or more of the heat 
sources are located in the formation in a unit of heat sources, and wherein the unit of heat 
sources comprises a triangular pattern. 



1221. The method of claim 1 
heat sources to at least a portidn 



83, further comprising providing heat from three or more 
of the formation, wherein three or more of the heat 
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sources are located in the formation in a unit of heat sources, wherein the unit of heat 
sources comprises a triangular pattern, and wherein a plurality of the units are repeated 
over an area of the formation to form a repetitive pattern of units. 

1222. A method of treating a hydrocarbon containing formation in situ, comprising: 
providing heat from one or more heat sources to/at least a portion of the 

formation; 

allowing the heat to transfer from the one or^nore heat sources to a selected 
section of the formation; and 

producing a mixture from the formation, therein the produced mixture comprises 
condensable hydrocarbons, and wherein less tlran about 1 % by weight, when calculated 
on an atomic basis, of the condensable hydrocarbons is oxygen. 

1223. The method of claim 1222, wherein the one or more heat sources comprise at 
least two heat sources, and wherein superposition of heat from at least the two heat 
sources pyrolyzes at least some hydrocarbons within the selected section of the 
formation. 

1224. The method of claim 1222, ^herein the one or more heat sources comprise 
electrical heaters. 

1225. The method of claim 122£, wherein the one or more heat sources comprise 
surface burners. 

1226. The method of claim 1^22, wherein the one or more heat sources comprise 
flameless distributed combustprs. 



1227. The method of claim 
distributed combustors. 



1222, wherein the one or more heat sources comprise natural 
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1228. The method of claim 1222, further comprising controlling a pressure and a 
temperature within at least a majority of the selected section of the formation, wherein 
the pressure is controlled as a function of temperature, or the temperature is controlled as 
a function of pressure. 

1229. The method of claim 1228, wherein controlling the temperature comprises 
maintaining the temperature within the selected section within a pyrolysis temperature 
range. 

1230. The method of claim 1222, further comprising controlling the heat such that an 
average heating rate of the selected section is less tjian about 1 °C per day during 
pyrolysis. 

1231. The method of claim 1 222, wherein providing heat from the one or more heat 
sources to at least the portion of formation comprises: 

heating a selected volume (V) of the hydrocarbon containing formation from the 
one or more heat sources, wherein the formation has an average heat capacity (C v ), and 
wherein the heating pyrolyzes at least som^ hydrocarbons within the selected volume of 
the formation; and 

wherein heating energy/day provided to the volume is equal to or less than Pwr, 
wherein Pwr is calculated by the equatiqr 
Pwr = h*V*C v *p B 

wherein Pwr is the heating eneifey/day, h is an average heating rate of the 
formation, p B is formation bulk density, and wherein the heating rate is less than about 10 
°C/day. 



1232. The method of claim 1222, Wherein allowing the heat to transfer comprises 
transferring heat substantially by conduction. 
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1233. The method of claim 1222, wherein providing heat from the one or more heat 
sources comprises heating the selected section such that a thermal conductivity of at least 
a portion of the selected section is greater than about 0.5 W/(m °C). 

1234. The method of claim 1222, wherein the produced mixture comprises condensable 
hydrocarbons having an API gravity of at least about 25°. / 

1235. The method of claim 1222, wherein the produce* mixture comprises condensable 
hydrocarbons, and wherein about 0.1 % by weight to about 15 % by weight of the 
condensable hydrocarbons are olefins. / 

1236. The method of claim 1222, wherein the produced mixture comprises non- 
condensable hydrocarbons, and wherein about jO.1 % by weight to about 15 % by weight 
of the non-condensable hydrocarbons are olefins. 

1237. The method of claim 1222, wherein the produced mixture comprises non- 
condensable hydrocarbons, wherein a molar ratio of ethene to ethane in the non- 
condensable hydrocarbons is less than About 0.15, and wherein the ratio of ethene to 
ethane is greater than about 0.001 . / 

1238. The method of claim 1222, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is nitrogen. 

1239. The method of claim 12£>2, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is oxygen. 

1240. The method of claim fl 222, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein 1 *ss than about 1 % by weight, when calculated on an atomic 
basis, of the condensable hy Irocarbons is sulfur. 
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1241 . The method of claim 1222, wherein the produced mixture comprises condensable 
hydrocarbons, wherein about 5 % by weight to about 30 % by weight of the condensable 
hydrocarbons comprise oxygen containing compounds, and whereip the oxygen 
containing compounds comprise phenols. 

1242. The method of claim 1222, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein greater than about 20 % by weignt of the condensable 
hydrocarbons are aromatic compounds. 

1243. The method of claim 1222, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 5 % by weight of the condensable 
hydrocarbons comprises multi-ring aromatics witlr more than two rings. 

1244. The method of claim 1222, wherein the/produced mixture comprises condensable 
hydrocarbons, and wherein less than about O.p % by weight of the condensable 
hydrocarbons are asphaltenes. 

1245. The method of claim 1222, wherefin the produced mixture comprises condensable 
hydrocarbons, and wherein about 5 % by weight to about 30 % by weight of the 
condensable hydrocarbons are cycloallcanes. 

1246. The method of claim 1222, wherein the produced mixture comprises a non- 
condensable component, wherein me non-condensable component comprises hydrogen, 
wherein the hydrogen is greater tttan about 10 % by volume of the non-condensable 
component, and wherein the hycjfrogen is less than about 80 % by volume of the non- 
condensable component. 

1247. The method of claim l/222, wherein the produced mixture comprises ammonia, 
and wherein greater than about 0.05 % by weight of the produced mixture is ammonia. 



451 



Conley, Rose & Tayon, P.C. 



1248. The method of claim 1222, wherein the produced mixture comprises ammonia, 
and wherein the ammonia is used to produce fertilizer. 

1249. The method of claim 1222, further comprising controlling a pressure within at 
least a majority of the selected section of the formation, wherein the controlled pressure 
is at least about 2.0 bar absolute. 

1250. The method of claim 1222, further comprising controlling formation conditions to 
produce a mixture of condensable hydrocarbons ^nd H2, wherein a partial pressure of H2 
within the mixture is greater than about 0.5 bar. 

1251. The method of claim 1250, wherein jfce partial pressure of H2 is measured when 
the mixture is at a production well. 

1252. The method of claim 1222, further comprising altering a pressure within the 
formation to inhibit production of hyd/ocarbons from the formation having carbon 
numbers greater than about 25. 

1253. The method of claim 1222/ wherein controlling formation conditions comprises 
recirculating a portion of hydrogeni from the mixture into the formation. 

1254. The method of claim 1^22, further comprising: 
providing hydrogen (H£) to the heated section to hydrogenate hydrocarbons 

within the section; and 

heating a portion of tHe section with heat from hydrogenation. 



1255. The method of claim! 1222, wherein the produced mixture comprises hydrogen 



and condensable hydrocarb 



the produced condensable hydrocarbons with at least a portion of the produced hydrogen. 



ns, the method further comprising hydrogenating a portion of 
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1256. The method of claim 1222, wherein allowing the heat to transfer comprises 
increasing a permeability of a majority of the selected section to greater than about 100 
millidarcy. / 

1257. The method of claim 1222, wherein allowing tjie heat to transfer comprises 
substantially uniformly increasing a permeability ofya majority of the selected section. 

1258. The method of claim 1222, further comprising controlling the heat to yield greater 
than about 60 % by weight of condensable hydrocarbons, as measured by the Fischer 
Assay. / 

1259. The method of claim 1222, whereiiyproducing the mixture comprises producing 
the mixture in a production well, and wherein at least about 7 heat sources are disposed in 
the formation for each production well. / 

1260. The method of claim 1222, f 
heat sources to at least a portion of t 
sources are located in the formation 
sources comprises a triangular patten 

1261 . The method of claim 1222; further comprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat 
sources are located in the formation in a unit of heat sources, wherein the unit of heat 
sources comprises a triangular pattern, and wherein a plurality of the units are repeated 
over an area of the formation to form a repetitive pattern of units. 

1262. A method of treating a hydrocarbon containing formation in situ, comprising: 
providing heat from ore or more heat sources to at least a portion of the 

formation; 

allowing the heat to tnmsfer from the one or more heat sources to a selected 
section of the formation; and 
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ier comprising providing heat from three or more 
formation, wherein three or more of the heat 
. a unit of heat sources, and wherein the unit of heat 



producing a mixture from the formation, wherein the produced mixture comprises 
condensable hydrocarbons, and wherein less than about 1 % by yeight, when calculated 
on an atomic basis, of the condensable hydrocarbons is sulfur. 

1263. The method of claim 1262, wherein the one or more /heat sources comprise at 
least two heat sources, and wherein superposition of heat from at least the two heat 
sources pyrolyzes at least some hydrocarbons within the ^elected section of the 
formation. 

1264. The method of claim 1262, wherein the one qr more heat sources comprise 
electrical heaters. 

1265. The method of claim 1262, wherein the oj/ie or more heat sources comprise 
surface burners. 

1266. The method of claim 1262, wherein tbfz one or more heat sources comprise 
flameless distributed combustors. 

1267. The method of claim 1262, whereii/the one or more heat sources comprise natural 
distributed combustors. 

1268. The method of claim 1262, further comprising controlling a pressure and a 
temperature within at least a majority off the selected section of the formation, wherein 
the pressure is controlled as a function yf temperature, or the temperature is controlled as 
a function of pressure. 



1269. The method of claim 1268, whferein 
maintaining the temperature within th<; 
range. 



in controlling the temperature comprises 
selected section within a pyrolysis temperature 
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1270. The method of claim 1262, further comprising controlling the heat into such that 
an average heating rate of the selected section is less than about 1 °C per day during 
pyrolysis. 



1271. The method of claim 1 262, wherein providing heat from Jne one or more heat 
sources to at least the portion of formation comprises: 

heating a selected volume (V) of the hydrocarbon containing formation from the 
one or more heat sources, wherein the formation has an ave/age heat capacity (C v ), and 
wherein the heating pyrolyzes at least some hydrocarbonsywithin the selected volume of 
the formation; and 

wherein heating energy/day provided to the vo^ime is equal to or less than Pwr, 
wherein Pwr is calculated by the equation: 
Pwr = h*V*C v *p B 

wherein Pwr is the heating energy/day, h i^an average heating rate of the 
formation, p B is formation bulk density, and wherpn the heating rate is less than about 10 
°C/day. 

1272. The method of claim 1262, wherein allowing the heat to transfer comprises 
transferring heat substantially by conduction.] 

1273. The method of claim 1262, wherein/providing heat from the one or more heat 
sources comprises heating the selected formation such that a thermal conductivity of at 
least a portion of the selected section is greater than about 0.5 W/(m °C). 

1274. The method of claim 1262, wherpn the produced mixture comprises condensable 
hydrocarbons having an API gravity of at least about 25°. 



1 275 . The method of claim 1 262, wh< 
hydrocarbons, and wherein about 0. 1 
condensable hydrocarbons are olefins 



rein the produced mixture comprises condensable 
'o by weight to about 15 % by weight of the 
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1276. The method of claim 1262, wherein the produced mixture comprises non- 
condensable hydrocarbons, and wherein about 0.1 % by weight to about 15 % by weight 
of the non-condensable hydrocarbons are olefins. 



1277. The method of claim 1262, wherein the produced mixture comprises non- 
condensable hydrocarbons, wherein a molar ratio of ethene to ethane in the non- 
condensable hydrocarbons is less than about 0.15, and wherein the ratio of ethene to 
ethane is greater than about 0.001 . 



1 278. The method of claim 1 262, wherein the prod; 
hydrocarbons, and wherein less than about 1 % by/ 
basis, of the condensable hydrocarbons is nitrogi 



ced mixture comprises condensable 
eight, when calculated on an atomic 



1279. The method of claim 1262, wherein thfe produced mixture comprises condensable 
hydrocarbons, and wherein less than about y % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is q/xygen. 

1280. The method of claim 1262, wherein the produced mixture comprises condensable 
hydrocarbons, wherein about 5 % by weight to about 30 % by weight of the condensable 
hydrocarbons comprise oxygen containing compounds, and wherein the oxygen 
containing compounds comprise phenjols. 



1281. The method of claim 1262, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein greater iftian about 20 % by weight of the condensable 
hydrocarbons are aromatic compounds. 



1282. The method of claim 1262 
hydrocarbons, and wherein less thjan 
hydrocarbons comprises multi-ririg 



wherein the produced mixture comprises condensable 

about 5 % by weight of the condensable 
aromatics with more than two rings. 
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1283. The method of claim 1262, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 0.3 % by weight of the condensable 
hydrocarbons are asphaltenes. 

1284. The method of claim 1262, wherein the produced^ mixture comprises condensable 
hydrocarbons, and wherein about 5 % by weight to abofut 30 % by weight of the 
condensable hydrocarbons are cycloalkanes. / 

1285. The method of claim 1262, wherein the pcDduced mixture comprises a non- 
condensable component, wherein the non-condensable component comprises hydrogen, 
wherein the hydrogen is greater than about 10 /K> by volume of the non-condensable 
component, and wherein the hydrogen is less/than about 80 % by volume of the non- 
condensable component. / 

1286. The method of claim 1262, wherein the produced mixture comprises ammonia, 
and wherein greater than about 0.05 % ray weight of the produced mixture is ammonia. 

1287. The method of claim 1262, waerein the produced mixture comprises ammonia, 
and wherein the ammonia is used to produce fertilizer. 

1288. The method of claim 1262/further comprising controlling a pressure within at 
least a majority of the selected section of the formation, wherein the controlled pressure 
is at least about 2.0 bar absolute./ 

1289. The method of claim 1262, further comprising controlling formation conditions to 
produce a mixture of condensable hydrocarbons and H2, wherein a partial pressure of H2 
within the mixture is greater tnan about 0.5 bar. 

1290. The method of claim M289, wherein the partial pressure of H 2 is measured when 
the mixture is at a production kvell. 
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1291 . The method of claim 1262, further comprising altering a pressure within the 
formation to inhibit production of hydrocarbons from the formation having carbon 
numbers greater than about 25. 

1292. The method of claim 1262, wherein controlling formation conditions comprises 
recirculating a portion of hydrogen from the mixture into the formation. 

1293. The method of claim 1262, further comprising: 

providing hydrogen (H2) to the heated section to hydrogenate hydrocarbons 
within the section; and / 

heating a portion of the section with heat from hydrogenation. 



1 294. The method of claim 1 262, wherei] 
and condensable hydrocarbons, the methd 
the produced condensable hydrocarbons m 



(/the produced mixture comprises hydrogen 
I further comprising hydrogenating a portion of 
ith at least a portion of the produced hydrogen. 



1295. The method of claim 1262, whferein allowing the heat to transfer comprises 
increasing a permeability of a majoritly of the selected section to greater than about 100 
millidarcy. / 

1296. The method of claim 1262/ wherein allowing the heat to transfer comprises 
substantially uniformly increasing a permeability of a majority of the selected section. 

1297. The method of claim 1262, further comprising controlling the heat to yield greater 
than about 60 % by weight of condensable hydrocarbons, as measured by the Fischer 
Assay. 

1298. The method of claim 1262, wherein producing the mixture comprises producing 
the mixture in a production well, and wherein at least about 7 heat sources are disposed in 
the formation for each product ion well. 
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1299. The method of claim 1262, further comprising providing heat from three or more 
heat sources to at least a portion of the formation, wherei J three or more of the heat 
sources are located in the formation in a unit of heat sources, and wherein the unit of heat 
sources comprises a triangular pattern. 

1300. The method of claim 1262, further comprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat 
sources are located in the formation in a unit of heat sources, wherein the unit of heat 
sources comprises a triangular pattern, and wherein a plurality of the units are repeated 
over an area of the formation to form a repetitive pattern of units. 

1301. A method of treating a hydrocarbon containing formation in situ, comprising: 
raising a temperature of a first/ section of the formation with one or more heat 

sources to a first pyrolysis temperature; 

heating the first section to an upper pyrolysis temperature, wherein heat is 
supplied to the first section at a raje configured to inhibit olefin production; 

producing a first mixture/from the formation, wherein the first mixture comprises 
condensable hydrocarbons and ri 2 ; 

creating a second mixture from the first mixture, wherein the second mixture 
comprises a higher concentration of H2 than the first mixture; 

raising a temperature/of a second section of the formation with one or more heat 
sources to a second pyrolysis temperature; 

providing a portion/of the second mixture to the second section; 

heating the seconcy section to an upper pyrolysis temperature, wherein heat is 
supplied to the second section at a rate configured to inhibit olefin production; and 

producing a thirdf mixture from the second section. 



1302. The method of claim 1301, wherein creating the second mixture comprises 
removing condensable /hydrocarbons from the first mixture. 
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1303. The method of claim 1301, wherein creating the second mixture comprises 
removing water from the first mixture. 



1 304. The method of claim 1301, wherein creating the/second mixture comprises 
removing carbon dioxide from the first mixture. 

1305. The method of claim 1301, wherein the fi^t pyrolysis temperature is greater than 
about 270 °C. 

1306. The method of claim 1301, wherein tjie second pyrolysis temperature is greater 
than about 270 °C. 

1307. The method of claim 1301, whe^in the upper pyrolysis temperature is about 500 
°C. 

1308. The method of claim 1301, wherein the one or more heat sources comprise at 
least two heat sources, and wherein superposition of heat from at least the two heat 
sources pyrolyzes at least some hydrocarbons within the first or second selected section 
of the formation. 

1309. The method of claim 1^01, wherein the one or more heat sources comprise 
electrical heaters. 

1310. The method of claim/l 30 1 , wherein the one or more heat sources comprise 
surface burners. 

1311. The method of claiiii 1301, wherein the one or more heat sources comprise 
flameless distributed comttustors. 



1312. The method of clafim 1301, wherein the one or more heat sources comprise natural 
distributed combustors. 
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1313. The method of claim 1301, further comprising controlling a pressure and a 
temperature within at least a majority of the first sectidn and the second section of the 
formation, wherein the pressure is controlled as a function of temperature, or the 
temperature is controlled as a function of pressure. / 



1314. The method of claim 1301, further coi 
second sections such that an average heating, 
than about 1 °C per day during pyrolysis. / 



nprising controlling the heat to the first and 
'ate of the first and second sections is less 



1315. The method of claim 1301, wherein heating the first and the second sections 
comprises: / 

heating a selected volume (FY of the hydrocarbon containing formation from the 
one or more heat sources, wherein trie formation has an average heat capacity (C v ) 5 and 
wherein the heating pyrolyzes at least some hydrocarbons within the selected volume of 
the formation; and / 

wherein heating energy/day provided to the volume is equal to or less than Pwr, 
wherein Pwr is calculated by tile equation: 

Pwr = //*F*C v *p s / 

wherein Pwr is the heating energy/day, h is an average heating rate of the 
formation, p B is formation hulk density, and wherein the heating rate is less than about 10 
°C/day. / 

1316. The method of claim 1301, wherein heating the first and second sections 
comprises transferring heat substantially by conduction. 

1317. The method of tlaim 1301, wherein heating the first and second sections 
comprises heating the first and second sections such that a thermal conductivity of at least 
a portion of the first and second sections is greater than about 0.5 W/(m °C). 
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1318. The method of claim 1301, wherein the first or third mixture comprises 
condensable hydrocarbons having an API gravity of at least about 25°. 

1319. The method of claim 1301, wherein the firsVor third mixture comprises 
condensable hydrocarbons, and wherein about O.l/ % by weight to about 15 % by weight 
of the condensable hydrocarbons are olefins. / 

1320. The method of claim 1301, wherein tne first or third mixture comprises non- 
condensable hydrocarbons, and wherein a molar ratio of ethene to ethane in the non- 
condensable hydrocarbons ranges from aoout 0.001 to about 0.15. 

1321. The method of claim 1301, wherein the first or third mixture comprises 
condensable hydrocarbons, and whe/ein less than about 1 % by weight, when calculated 
on an atomic basis, of the condensa/ole hydrocarbons is nitrogen. 

1322. The method of claim 130A, wherein the first or third mixture comprises 
condensable hydrocarbons, ancy wherein less than about 1 % by weight, when calculated 
on an atomic basis, of the conaensable hydrocarbons is oxygen. 

1323. The method of clainy 1301, wherein the first or third mixture comprises 
condensable hydrocarbons/and wherein less than about 1 % by weight, when calculated 
on an atomic basis, of the condensable hydrocarbons is sulfur. 

1324. The method of claim 1301, wherein the first or third mixture comprises 
condensable hydrocarbons, wherein about 5 % by weight to about 30 % by weight of the 
condensable hydrocarbons comprise oxygen containing compounds, and wherein the 
oxygen containing compounds comprise phenols. 

1325. The method of slaim 1301, wherein the first or third mixture comprises 
condensable hydrocart ons, and wherein greater than about 20 % by weight of the 
condensable hydrocarbons are aromatic compounds. 
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1326. The method of claim 1301, wherein the first or tljird mixture comprises 
condensable hydrocarbons, and wherein less than aboiA 5 % by weight of the 
condensable hydrocarbons comprises multi-ring ar^friatics with more than two rings. 

1327. The method of claim 1301, wherein the |irst or third mixture comprises 
condensable hydrocarbons, and wherein less tjfen about 0.3 % by weight of the 
condensable hydrocarbons are asphaltenes. 

1328. The method of claim 1301, wherein the first or third mixture comprises 
condensable hydrocarbons, and whereir/ about 5 % by weight to about 30 % by weight of 
the condensable hydrocarbons are cyc/oalkanes. 

1329. The method of claim 1301, ywherein the first or third mixture comprises a non- 
condensable component, and wherein the non-condensable component comprises 
hydrogen, and wherein the hydrogen is greater than about 10 % by volume of the non- 
condensable component and wlierein the hydrogen is less than about 80 % by volume of 
the non-condensable component. 

1330. The method of claim 1301, wherein the first or third mixture comprises ammonia, 
and wherein greater than pout 0.05 % by weight of the produced mixture is ammonia. 

1331. The method of claim 1301, wherein the first or third mixture comprises ammonia, 
and wherein the ammonia is used to produce fertilizer. 



1332. The method of claim 1301, further comprising controlling a pressure within at 
least a majority of thi first or second sections of the formation, wherein the controlled 
pressure is at least about 2.0 bar absolute. 
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1333. The method of claim 1301, further comprising controlling formation conditions to 
produce a mixture of condensable hydrocarbons and H2, wjierein a partial pressure of H2 
within the mixture is greater than about 0.5 bar. 

1334. The method of claim 1333, wherein the partial pressure of H 2 within a mixture is 
measured when the mixture is at a production well. 

1335. The method of claim 1301, further composing altering a pressure within the 
formation to inhibit production of hydrocarboijs from the formation having carbon 
numbers greater than about 25. 

1336. The method of claim 1301, further Comprising: 
providing hydrogen (H2) to the first or second section to hydrogenate 

hydrocarbons within the first or second section; and 

heating a portion of the first or /econd section with heat from hydrogenation. 

1 337. The method of claim 1301, turther comprising: 
producing hydrogen and condensable hydrocarbons from the formation; and 
hydrogenating a portion of Ihe produced condensable hydrocarbons with at least a 

portion of the produced hydrogen/ 

1338. The method of claim 1301, further comprising increasing a permeability of a 
majority of the first or second section to greater than about 100 millidarcy. 

1339. The method of claim 1201, further comprising substantially uniformly increasing 
a permeability of a majority of the first or second section. 



1340. The method of claim J 301, wherein the heating is controlled to yield greater than 
about 60 % by weight of condensable hydrocarbons, as measured by the Fischer Assay. 



\ 
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1341. The method of claim 1301, wherein producing the first or third mixture comprises 
producing the first Or third mixture in a production well, and wherein at least about 7 heat 
sources are disposed in the formation for each production well. 

1342. The method of claim 1301, further comprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat 
sources are located in the formation in a unit of heat sources, and wherein the unit of heat 
sources comprises a triangular pattern. / 

1343. The method of claim 1301, further comprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat 
sources are located in the formation in a unic of heat sources, wherein the unit of heat 
sources comprises a triangular pattern, and/ wherein a plurality of the units are repeated 
over an area of the formation to form a repetitive pattern of units. 

1344. A method of treating a hydrocarbon containing formation in situ, comprising: 
providing heat from one or more heat sources to at least a portion of the 

formation; / 

allowing the heat to transfer from the one or more heat sources to a selected 
section of the formation; / 

producing a mixture from pe formation; and 

hydrogenating a portion of the produced mixture with H2 produced from the 
formation. / 

1345. The method of claim 13W4, wherein the one or more heat sources comprise at 
least two heat sources, and wherein superposition of heat from at least the two heat 
sources pyrolyzes at least some hydrocarbons within the selected section of the 
formation. 



1346. The method of claim 
the selected section within a 



344, further comprising maintaining a temperature within 
ijyrolysis temperature range. 
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1347. The method of claim 1344, wherein the one or more heat sources comprise 
electrical heaters. 

1348. The method of claim 1344, wherein the one or mor^ heat sources comprise 
surface burners. 

1349. The method of claim 1344, wherein the one o/ more heat sources comprise 
flameless distributed combustors. 

1350. The method of claim 1344, wherein the (fnc or more heat sources comprise natural 
distributed combustors. 

1351. The method of claim 1344, further comprising controlling a pressure and a 
temperature within at least a majority of the selected section of the formation, wherein 
the pressure is controlled as a function oy temperature, or the temperature is controlled as 
a function of pressure. 

1352. The method of claim 1344, further comprising controlling the heat such that an 
average heating rate of the selected jfection is less than about 1 °C per day during 
pyrolysis. 



1353. The method of claim 1344, wherein providing heat from the one or more heat 
sources to at least the portion of/formation comprises: 

heating a selected volume (V) of the hydrocarbon containing formation from the 
one or more heat sources, wherein the formation has an average heat capacity (C v ), and 
wherein the heating pyrolyzes at least some hydrocarbons within the selected volume of 
the formation; and 

wherein heating enerdy/day provided to the volume is equal to or less than Pwr, 
wherein Pwr is calculated by the equation: 
Pwr =h*V*C v *p B 



466 



Conley, Rose & Tayon, P C. 



wherein Pwr is the heating energy/day, h is an average heating rate of the 
formation, p B is formation bulk density, and wherein the heating/rate is less than about 10 
°C/day. 

1354. The method of claim 1344, wherein allowing the jafeat to transfer comprises 
transferring heat substantially by conduction. 

1355. The method of claim 1344, wherein providing heat from the one or more heat 
sources comprises heating the selected section sugtl that a thermal conductivity of at least 
a portion of the selected section is greater than ajbout 0.5 W/(m °C). 

1356. The method of claim 1344, wherein tne produced mixture comprises condensable 
hydrocarbons having an API gravity of at least about 25°. 

1357. The method of claim 1344, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein about 0.1 °/p by weight to about 15 % by weight of the 
condensable hydrocarbons are olefins 

1358. The method of claim 1344, Avherein the produced mixture comprises non- 
condensable hydrocarbons, and wherein a molar ratio of ethene to ethane in the non- 
condensable hydrocarbons ranges from about 0.001 to about 0.15. 

1359. The method of claim 1 344, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is nitrogen. 



1360. The method of clai: 
hydrocarbons, and wherein 



basis, of the condensable h ^drocarbons is oxygen 



1344, wherein the produced mixture comprises condensable 
less than about 1 % by weight, when calculated on an atomic 
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1361 . The method of claim 1344, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is sulfur. 

1362. The method of claim 1344, wherein the produced mixture comprises condensable 
hydrocarbons, wherein about 5 % by weight to about 30 % by weight of the condensable 
hydrocarbons comprise oxygen containing compounds, an^l wherein the oxygen 
containing compounds comprise phenols. 

1363. The method of claim 1344, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein greater than about 20 °/<fby weight of the condensable 
hydrocarbons are aromatic compounds. 

1364. The method of claim 1344, wherein th<vproduced mixture comprises condensable 
hydrocarbons, and wherein less than about 5 % by weight of the condensable 
hydrocarbons comprises multi-ring aromatios with more than two rings. 

1365. The method of claim 1344, wherem the produced mixture comprises condensable 
hydrocarbons, and wherein less than abcpt 0.3 % by weight of the condensable 
hydrocarbons are asphaltenes. 

1366. The method of claim 1344, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein about 5 f/o by weight to about 30 % by weight of the 
condensable hydrocarbons are cycLoalkanes. 



1367. The method of claim 1344, wherein the produced mixture comprises a non- 
condensable component, wherein the non-condensable component comprises hydrogen, 
wherein the hydrogen is greater/than about 10 % by volume of the non-condensable 
component, and wherein the hyprogen is less than about 80 % by volume of the non- 
condensable component. 
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1368. The method of claim 1344, wherein the produced mixture comprises ammonia, 
and wherein greater than about 0.05 % by weight of the produced mixture is ammonia. 

1369. The method of claim 1344, wherein the produced mixtuj£ comprises ammonia, 
5 and wherein the ammonia is used to produce fertilizer. 
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1370. The method of claim 1344, further comprising controlling a pressure within at 
least a majority of the selected section of the formation,ywherein the controlled pressure 
is at least about 2.0 bar absolute. 

1371 . The method of claim 1344, further comprising controlling formation conditions to 
produce the mixture, wherein a partial pressure of H2 within the mixture is greater than 
about 0.5 bar. 

1372. The method of claim 1344, wherein rfie partial pressure of H2 within the mixture 
is measured when the mixture is at a production well. 

1373. The method of claim 1344, further comprising altering a pressure within the 
formation to inhibit production of hydrocarbons from the formation having carbon 
numbers greater than about 25. 

1374. The method of claim 1344, further comprising: 
providing hydrogen (H2) t(/ the heated section to hydrogenate hydrocarbons 

within the section; and 

heating a portion of the section with heat from hydrogenation. 



30 



1375. The method of claim 13/44, wherein allowing the heat to transfer comprises 
increasing a permeability of a ijiajority of the selected section to greater than about 100 
millidarcy. 
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1376. The method of claim 1344, wherein allowing the heat to transfer comprises 
substantially uniformly increasing a permeability of a majority of the selected section. 



1377. The method of claim 1344, further comprising controlling, the heat to yield greater 
than about 60 % by weight of condensable hydrocarbons, as measured by the Fischer 
Assay. 

1378. The method of claim 1344, wherein producing the fliixture comprises producing 
the mixture in a production well, and wherein at least abpoit 7 heat sources are disposed in 
the formation for each production well. 

1379. The method of claim 1344, further comprising providing heat from three or more 
heat sources to at least a portion of the formation/wherein three or more of the heat 
sources are located in the formation in a unit of^ieat sources, and wherein the unit of heat 
sources comprises a triangular pattern. 



1380. The method of claim 1344, further comprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat 
sources are located in the formation in a/unit of heat sources, wherein the unit of heat 
sources comprises a triangular pattern, and wherein a plurality of the units are repeated 
over an area of the formation to form a repetitive pattern of units. 

1381 . A method of treating a hydrocarbon containing formation in situ, comprising: 
heating a first section of they formation; 

producing H2 from the firstf section of formation; 
heating a second section 01 the formation; and 

recirculating a portion of me H 2 from the first section into the second section of 
the formation to provide a reducing environment within the second section of the 
formation. 
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1382. The method of claim 1381, wherein heating the first section or heating the second 
section comprises heating with an electrical heater. 



1383. The method of claim 1381, wherein heating the first section or heating the second 
section comprises heating with a surface burner. 

1384. The method of claim 1381, wherein heating the first section or heating the second 
section comprises heating with a flameless distributed comfeustor. 

1385. The method of claim 1381, wherein heating ihp first section or heating the second 
section comprises heating with a natural distributed /ombustor. 

1386. The method of claim 1381, further comp/ising controlling a pressure and a 
temperature within at least a majority of the fipst or second section of the formation, 
wherein the pressure is controlled as a function of temperature, or the temperature is 
controlled as a function of pressure. 

1387. The method of claim 1381, further comprising controlling the heat such that an 
average heating rate of the first or secqnd section is less than about 1 °C per day during 
pyrolysis. 



1388. The method of claim 1381 ,/vherein heating the first section or heating the second 
section further comprises: 

heating a selected volumef (V) of the hydrocarbon containing formation from the 
one or more heat sources, wherein the formation has an average heat capacity (C v ) ? and 
wherein the heating pyrolyzes least some hydrocarbons within the selected volume of 
the formation; and 

wherein heating energy/day provided to the volume is equal to or less than Pwr, 



wherein Pwr is calculated by 
Pwr = h*V*C v *p B 



the equation: 



471 



Conley, Rose & Tayon, P C. 



wherein Pwr is the heating energy/day, h is an average heating rate of the 
formation, p B is formation bulk density, and wherein the heating rate is less than about 10 
°C/day. 

1 389. The method of claim 1381, wherein heating the first section or heating the second 
section comprises transferring heat substantially by conduction. 

1390. The method of claim 1381, wherein heating the first section or heating the second 
section comprises heating the formation such that a thermal conductivity of at least a 
portion of the first or second section is greater than aroout 0.5 W/(m °C). 

1391. The method of claim 1381, further comnftsing producing a mixture from the 
second section, wherein the produced mixtureycomprises condensable hydrocarbons 
having an API gravity of at least about 25°. / 

1 392. The method of claim 1381, further comprising producing a mixture from the 
second section, wherein the produced mixture comprises condensable hydrocarbons, and 
wherein about 0.1 % by weight to about 15 % by weight of the condensable hydrocarbons 
are olefins. / 

1393. The method of claim 138 V, further comprising producing a mixture from the 
second section, wherein the proauced mixture comprises non-condensable hydrocarbons, 
and wherein a molar ratio of etnene to ethane in the non-condensable hydrocarbons 
ranges from about 0.001 to about 0.15. 

1394. The method of claim 1381, further comprising producing a mixture from the 
second section, wherein the produced mixture comprises condensable hydrocarbons, and 
wherein less than about 1 % by weight, when calculated on an atomic basis, of the 
condensable hydrocarbons is nitrogen. 
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1395. The method of claim 1381, further comprising producing a mixture from the 
second section, wherein the produced mixture comprises condensable hydrocarbons, and 
wherein less than about 1 % by weight, when calculated oh an atomic basis, of the 
condensable hydrocarbons is oxygen. / 

1396. The method of claim 1381, further comprising producing a mixture from the 
second section, wherein the produced mixture comprises condensable hydrocarbons, and 
wherein less than about 1 % by weight, wherycalculated on an atomic basis, of the 
condensable hydrocarbons is sulfur. / 

1397. The method of claim 1381, further comprising producing a mixture from the 
second section, wherein the producemnixture comprises condensable hydrocarbons, and 
wherein about 5 %by weight to abput 30 % by weight of the condensable hydrocarbons 
comprise oxygen containing compounds, and wherein the oxygen containing compounds 
comprise phenols. / 

1398. The method of claim/l 381, further comprising producing a mixture from the 
second section, wherein the produced mixture comprises condensable hydrocarbons, and 
wherein greater than aboiit 20 % by weight of the condensable hydrocarbons are aromatic 
compounds. / 

1399. The method of claim 1381, further comprising producing a mixture from the 
second section, wherein the produced mixture comprises condensable hydrocarbons, and 
wherein less than apout 5 % by weight of the condensable hydrocarbons comprises multi- 
ring aromatics with more than two rings. 

1 400. The methbd of claim 1381, further comprising producing a mixture from the 
second section, wherein the produced mixture comprises condensable hydrocarbons, and 
wherein less than about 0.3 % by weight of the condensable hydrocarbons are 
asphaltenes. 
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1 40 1 . The method of claim 1381, further comprising producing a mixture from the 
second section, wherein the produced mixture comprises ^condensable hydrocarbons, and 
wherein about 5 % by weight to about 30 % by weight ,of the condensable hydrocarbons 
are cycloalkanes. / 

1402. The method of claim 1381, further composing producing a mixture from the 
second section, wherein the produced mixture Comprises a non-condensable component, 
wherein the non-condensable component comprises hydrogen, wherein the hydrogen is 
greater than about 10 % by volume of the rion-condensable component, and wherein the 
hydrogen is less than about 80 % by volume of the non-condensable component. 

1403. The method of claim 1381, further comprising producing a mixture from the 
second section, wherein the producer mixture comprises ammonia, and wherein greater 
than about 0.05 % by weight of th^produced mixture is ammonia. 

1404. The method of claim 1381, further comprising producing a mixture from the 
second section, wherein the produced mixture comprises ammonia, and wherein the 
ammonia is used to produce fertilizer. 

1405. The method of claim 1381, further comprising controlling a pressure within at 
least a majority of the first or second section of the formation, wherein the controlled 
pressure is at least about a0 bar absolute. 

1406. The method of claim 1381, further comprising controlling formation conditions to 
produce a mixture of comdensable hydrocarbons and H2, wherein a partial pressure of H2 
within the mixture is greater than about 0.5 bar. 

1407. The method of claim 1406, wherein the partial pressure of H2 within a mixture is 
measured when the mixture is at a production well. 
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1408. The method of claim 1381, further comprising altering a pressure within the 
formation to inhibit production of hydrocarbons from the foliation having carbon 
numbers greater than about 25. / 

1409. The method of claim 1381, further comprising^ 

providing hydrogen (H2) to the second section to hydrogenate hydrocarbons 
within the section; and / 

heating a portion of the second section with heat from hydrogenation. 

1410. The method of claim 1381, further comprising: 

producing hydrogen and condensable hydrocarbons from the formation; and 
hydrogenating a portion of the produced condensable hydrocarbons with at least a 
portion of the produced hydrogen. / 

1411. The method of claim 1381, wherein heating the first section or heating the second 
section comprises increasing a permeability of a majority of the first or second section, 
respectively, to greater than about/lOO millidarcy. 

1412. The method of claim 1381, wherein heating the first section or heating the second 
section comprises substantially uniformly increasing a permeability of a majority of the 
first or second section, respectively. 

1413. The method of clairfl 1381, further comprises controlling the heating of the first 
section or controlling the hfeat of the second section to yield greater than about 60 % by 
weight of condensable hydrocarbons, as measured by the Fischer Assay. 

1414. The method of claim 1381, further comprising producing a mixture from the 
formation in a productio 1 well, and wherein at least about 7 heat sources are disposed in 
the formation for each p roduction well. 
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1415. The method of claim 1381, further comprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat 
sources are located in the formation in a unit of heatiources, and wherein the unit of heat 
sources comprises a triangular pattern. / 

1416. The method of claim 1381, further comprising providing heat from three or more 
heat sources to at least a portion of the fonnatfon, wherein three or more of the heat 
sources are located in the formation in a unilr of heat sources, wherein the unit of heat 
sources comprises a triangular pattern, and/wherein a plurality of the units are repeated 
over an area of the formation to form a repetitive pattern of units. 

1417. A method of treating a hydrocarbon containing formation in situ, comprising: 
providing heat from one or more heat sources to at least a portion of the 

formation; / 

allowing the heat to transfer from the one or more heat sources to a selected 
section of the formation; / 

producing a mixture frop the formation; and 

controlling formation conditions such that the mixture produced from the 
formation comprises condensable hydrocarbons including H2, wherein the partial 
pressure of H2 within the mixture is greater than about 0.5 bar. 

1418. The method of claim 1417, wherein the one or more heat sources comprise at 
least two heat sources, and wherein superposition of heat from at least the two heat 
sources pyrolyzes at least/ some hydrocarbons within the selected section of the 
formation. 

1419. The method of cl aim 1417, wherein controlling formation conditions comprises 
maintaining a temperatu'e within the selected section within a pyrolysis temperature 
range. 
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1420. The method of claim 1417, wherein the one or more heat sources comprise 
electrical heaters. 

1421 . The method of claim 1417, wherein the one or more heat sources comprise 
surface burners. / 

1422. The method of claim 141 7, wherein the on/6 or more heat sources comprise 
flameless distributed combustors. / 

1423. The method of claim 1417, wherein life one or more heat sources comprise natural 
distributed combustors. / 

1424. The method of claim 1417, further comprising controlling a pressure and a 
temperature within at least a majority of the selected section of the formation, wherein 
the pressure is controlled as a function of temperature, or the temperature is controlled as 
a function of pressure. / 

1425. The method of claim 141 ll further comprising controlling the heat such that an 
average heating rate of the selected section is less than about 1 °C per day during 
pyrolysis. / 

1426. The method of claim 1417, wherein providing heat from the one or more heat 
sources to at least the portion of formation comprises: 

heating a selected volume (V) of the hydrocarbon containing formation from the 
one or more heat sources, wherein the formation has an average heat capacity (C v ), and 
wherein the heating pyrolyzes at least some hydrocarbons within the selected volume of 
the formation; and / 

wherein heating energy/day provided to the volume is equal to or less than Pwr, 
wherein Pwr is calculated by the equation: 

Pwr = /z*F*C v *pj 
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wherein Pwr is the heating energy/day, h is anaverage heating rate of the 
formation, p B is formation bulk density, and wherein the heating rate is less than about 10 
°C/day. I 

1427. The method of claim 1417, wherein allowing the heat to transfer comprises 
transferring heat substantially by conduction. 



1428. The method of claim 1417, wherein providing heat from the one or more heat 
sources comprises heating the selected section such that a thermal conductivity of at least 
a portion of the selected section is greater than about 0.5 W/(m °C). 

1429. The method of claim 1417, wnerein the produced mixture comprises condensable 
hydrocarbons having an API gravity of at least about 25°. 

1430. The method of claim 1417, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein aboiit 0.1 % by weight to about 15 % by weight of the 
condensable hydrocarbons are olefins. 

143 1 . The method of claim A41 7, wherein the produced mixture comprises non- 
condensable hydrocarbons, and wherein a molar ratio of ethene to ethane in the non- 
condensable hydrocarbonsA-anges from about 0.001 to about 0.15. 

1432. The method of claim 1417, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is nitrogen. 



1433. The method off claim 1417, wherein the produced mixture comprises condensable 



hydrocarbons, and w 



basis, of the condensable hydrocarbons is oxygen. 



erein less than about 1 % by weight, when calculated on an atomic 
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1434. The method of claim 141 7, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by weighj, when calculated on an atomic 
basis, of the condensable hydrocarbons is sulfur. 

1435. The method of claim 1417, wherein the produced mixture comprises condensable 
hydrocarbons, wherein about 5 % by weight to about 30 % by weight of the condensable 
hydrocarbons comprise oxygen containing compounds, and wherein the oxygen 
containing compounds comprise phenols. 

1436. The method of claim 1417, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein greater than epont 20 % by weight of the condensable 
hydrocarbons are aromatic compounds. 

1437. The method of claim 1417, wnerein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 5 % by weight of the condensable 
hydrocarbons comprises multi-ring aromatics with more than two rings. 

1438. The method of claim 14 f 7, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein lesjf than about 0.3 % by weight of the condensable 
hydrocarbons are asphaltenesJ 



1439. The method of clairn 1417, wherein the produced mixture comprises condensable 
hydrocarbons, and whereinf about 5 % by weight to about 30 % by weight of the 
condensable hydrocarbons are cycloalkanes. 



1440. The method 
condensable component, 
wherein the hydrogen is 
component, and wherein 
condensable component. 



of cliim 1417, wherein the produced mixture comprises a non- 

wherein the non-condensable component comprises hydrogen, 
greater than about 10 % by volume of the non-condensable 
t le hydrogen is less than about 80 % by volume of the non- 
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1 44 1 . The method of claim 1417, wherein the produced mixture comprises ammonia, 
and wherein greater than about 0.05 % by weight of the/produced mixture is ammonia. 

1442. The method of claim 1417, wherein the produced mixture comprises ammonia, 
and wherein the ammonia is used to produce fertilizer. 

1443. The method of claim 1417, further comprising controlling a pressure within at 
least a majority of the selected section of the formation, wherein the controlled pressure 
is at least about 2.0 bar absolute. / 

1444. The method of claim 1417, further comprising altering a pressure within the 
formation to inhibit production of hydrocarbons from the formation having carbon 
numbers greater than about 25. / 

1445. The method of claim 1417, wherein controlling formation conditions comprises 
recirculating a portion of hydrogen from the mixture into the formation. 

1446. The method of claim 1417, further comprising: 

providing hydrogen (H/) to the heated section to hydrogenate hydrocarbons 
within the section; and / 

heating a portion of the section with heat from hydrogenation. 

1447. The method of claim 1417, further comprising: 

producing hydrogen and condensable hydrocarbons from the formation; and 
hydrogenating a portion of the produced condensable hydrocarbons with at least a 
portion of the produced nydrogen. 

1448. The method of ilaim 1417, wherein allowing the heat to transfer comprises 
increasing a permeability of a majority of the selected section to greater than about 100 
millidarcy. J 
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1449. The method of claim 1417, wherein allowing the heat to transfer comprises 
substantially uniformly increasing a permeability of a majority! of the selected section. 

1450. The method of claim 1417, further comprising confrolling the heat to yield greater 
than about 60 % by weight of condensable hydrocarbon?, as measured by the Fischer 
Assay. / 

1 45 1 . The method of claim 1417, wherein producing the mixture comprises producing 
the mixture in a production well, and wherein at /east about 7 heat sources are disposed in 
the formation for each production well. / 

1452. The method of claim 1417, further comprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat 
sources are located in the formation in a ytnit of heat sources, and wherein the unit of heat 
sources comprises a triangular pattern. / 

1453. The method of claim 1417, further comprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat 
sources are located in the formation in a unit of heat sources, wherein the unit of heat 
sources comprises a triangular pattern, and wherein a plurality of the units are repeated 
over an area of the formation to form a repetitive pattern of units. 

1454. The method of claim 1417, wherein the partial pressure of H 2 within the mixture 
is measured when the mixturg is at a production well. 

1455. A method of treatinj 
providing heat from 

formation; I 
allowing the heat to 
section of the formation; 
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f a hydrocarbon containing formation in situ, comprising: 
/one or more heat sources to at least a portion of the 

transfer from the one or more heat sources to a selected 



maintaining a pressure of the selected section above atmospheric pressure to 
increase a partial pressure of H2, as compared to the partial pressure pi H2 at atmospheric 
pressure, in at least a majority of the selected section; and / 

producing a mixture from the formation, wherein the produced mixture comprises 
condensable hydrocarbons having an API gravity of at least about 25°. 

1456. The method of claim 1455, wherein the one or mo/re heat sources comprise at 
least two heat sources, and wherein superposition of heat from at least the two heat 
sources pyrolyzes at least some hydrocarbons within Ae selected section of the 
formation. / 

1457. The method of claim 1455, further comprising maintaining a temperature within 
the selected section within a pyrolysis temperature range. 

1458. The method of claim 1455, wherein the one or more heat sources comprise 
electrical heaters. / 

1459. The method of claim 1455, whprein the one or more heat sources comprise 
surface burners. / 

1460. The method of claim 145 5 /wherein the one or more heat sources comprise 
flameless distributed combustors/ 

1461 . The method of claim lp5, wherein the one or more heat sources comprise natural 
distributed combustors. 

1462. The method of claii 
temperature within at least 
the pressure is controlled a| 
a function of pressure. 



1455, further comprising controlling the pressure and a 
majority of the selected section of the formation, wherein 
a function of temperature, or the temperature is controlled as 
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1463. The method of claim 1455, further comprising controlling the heat such that an 
average heating rate 'of the selected section is less than abput 1 °C per day during 
pyrolysis. / 

1464. The method of claim 1455, wherein providing; heat from the one or more heat 
sources to at least the portion of formation comprises: 

heating a selected volume (V) of the hydrocarbon containing formation from the 
one or more heat sources, wherein the formaticm has an average heat capacity (C v ), and 
wherein the heating pyrolyzes at least some hydrocarbons within the selected volume of 
the formation; and / 

wherein heating energy/day provided to the volume is equal to or less than Pwr, 
wherein Pwr is calculated by the equation: 

Pwr = h*V*C v *p B I 

wherein Pwr is the heating energy/day, h is an average heating rate of the 
formation, p B is formation bulk density, and wherein the heating rate is less than about 10 

°C/day,, / 

1465. The method of claim 1455, wherein allowing the heat to transfer comprises 
transferring heat substantially bv conduction. 

1466. The method of claim 1M55, wherein providing heat from the one or more heat 
sources comprises heating the selected section such that a thermal conductivity of at least 
a portion of the selected section is greater than about 0.5 W/(m °C). 

1467. The method of claim 1455, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein about 0.1 % by weight to about 15 % by weight of the 
condensable hydrocarbon^ are olefins. 

1468. The method of cL 
condensable hydrocarboi 
condensable hydrocarboi 
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im 1455, wherein the produced mixture comprises non- 
is, and wherein a molar ratio of ethene to ethane in the non- 
is ranges from about 0.001 to about 0.15. 



1469. The method of claim 1455, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by weight, wher/calculated on an atomic 
basis, of the condensable hydrocarbons is nitrogen. / 

1470. The method of claim 1455, wherein the produceta mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is oxygen. / 

1471. The method of claim 1455, wherein ther produced mixture comprises condensable 
hydrocarbons, and wherein less than about l/% by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is /ulfur. 

1472. The method of claim 1455, wherein the produced mixture comprises condensable 
hydrocarbons, wherein about 5 % by weight to about 30 % by weight of the condensable 
hydrocarbons comprise oxygen containing compounds, and wherein the oxygen 
containing compounds comprise phenols. 

1473. The method of claim 
hydrocarbons, and wherein g 
hydrocarbons are aromatic d 

1474. The method of claim 1455, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 5 % by weight of the condensable 
hydrocarbons comprises multi-ring aromatics with more than two rings. 

1475. The method of/claim 1455, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 0.3 % by weight of the condensable 
hydrocarbons are aspnaltenes. 



1455, wherein the produced mixture comprises condensable 
/eater than about 20 % by weight of the condensable 
impounds. 
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1476. The method of claim 1455, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein about 5 % by weight to about 30 % by weight of the 
condensable hydrocarbons are cycloalkanes. 

1477. The method of claim 1455, wherein the produced mixture comprises a non- 
condensable component, wherein the non-condensable component comprises hydrogen, 
wherein the hydrogen is greater than about 10 % by volume of the non-condensable 
component, and wherein the hydrogen is less than spout 80 % by volume of the non- 
condensable component. 

1478. The method of claim 1455, wherein th^ produced mixture comprises ammonia, 
and wherein greater than about 0.05 % by wmght of the produced mixture is ammonia. 

1479. The method of claim 1455, wherein the produced mixture comprises ammonia, 
and wherein the ammonia is used to produce fertilizer. 

1480. The method of claim 1455, further comprising controlling the pressure within at 
least a majority of the selected sectioy of the formation, wherein the controlled pressure 
is at least about 2.0 bar absolute. 

1481. The method of claim 14557further comprising increasing the pressure of the 
selected section, to an upper limiuof about 21 bar absolute, to increase an amount of non- 
condensable hydrocarbons produced from the formation. 



1482. The method of claim l^p5, further comprising decreasing pressure of the selected 
section, to a lower limit of about atmospheric pressure, to increase an amount of 
condensable hydrocarbons produced from the formation. 



1483. The method of claim 
pressure based on properties 



455, wherein the partial pressure comprises a partial 
measured at a production well. 
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1484. The method of claim 1455, further comprising altering the pressure within the 
formation to inhibit production of hydrocarbons from the formation having carbon 
numbers greater than about 25. 



1485. The method of claim 1455, further comprising controlling formation conditions 
by recirculating a portion of hydrogen from the mixture into the formation. 

1486. The method of claim 1455, further comprising: 
providing hydrogen (H2) to the heated section to hydrogenate hydrocarbons 

within the section; and 

heating a portion of the section with heaft from hydrogenation. 

1487. The method of claim 1455, further comprising: 
producing hydrogen and condensable hydrocarbons from the formation; and 
hydrogenating a portion of the produced condensable hydrocarbons with at least a 

portion of the produced hydrogen. 

1488. The method of claim 1455, wherein allowing the heat to transfer comprises 
increasing a permeability of a majority of the selected section to greater than about 100 
millidarcy. 

1489. The method of claim 1455,/wherein allowing the heat to transfer comprises 
substantially uniformly increasing a permeability of a majority of the selected section. 

1490. The method of claim 1455, further comprising controlling the heat to yield greater 
than about 60 % by weight of ccpdensable hydrocarbons, as measured by the Fischer 
Assay. 



1491. The method of claim 1 ^ 
the mixture in a production we 
the formation for each production 



55, wherein producing the mixture comprises producing 
1, and wherein at least about 7 heat sources are disposed in 
well. 
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1492. The method of claim 1455, further comprising providing heat from three or more 
heat sources to at least a portion of the formation, Xvherein three or more of the heat 
sources are located in the formation in a unit of l/eat sources, and wherein the unit of heat 
sources comprises a triangular pattern. 

1493. The method of claim 1455, further comprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat 
sources are located in the formation in a uhit of heat sources, wherein the unit of heat 
sources comprises a triangular pattern, aAd wherein a plurality of the units are repeated 
over an area of the formation to form a^epetitive pattern of units. 

1494. A method of treating a hydrocarbon containing formation in situ, comprising: 
providing heat from one or ipore heat sources to at least a portion of the 

formation; 

allowing the heat to transfer from the one or more heat sources to a selected 
section of the formation; 

providing H2 to the formation to produce a reducing environment in at least some 
of the formation; 

producing a mixture ftbm the formation. 

1495. The method of claW 1494, wherein the one or more heat sources comprise at 
least two heat sources, and wherein superposition of heat from at least the two heat 



sources pyrolyzes at least 
formation. 

1496. The method of clai m 
the selected section within 



1497. The method of clai: 



>me hydrocarbons within the selected section of the 



1494, further comprising maintaining a temperature within 
a pyrolysis temperature range. 

1494, further comprising separating a portion of hydrogen 



within the mixture and recirculating the portion into the formation. 
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1498. The method of claim 1494, wherein the one or more heat sources comprise 
electrical heaters. 

1499. The method of claim 1494, w^rein the one or more heat sources comprise 
surface burners. 

1500. The method of claim 149^, wherein the one or more heat sources comprise 
flameless distributed combustors. 

1501. The method of clain/ 1 494, wherein the one or more heat sources comprise natural 
distributed combustors. 

1502. The method of claim 1494, further comprising controlling a pressure and a 
temperature within at least a majority of the selected section of the formation, wherein 
the pressure is controlled as a function of temperature, or the temperature is controlled as 
a function of pressure. 

1503. The method/of claim 1494, further comprising controlling the heat such that an 
average heating ratje of the selected section is less than about 1 °C per day during 
pyrolysis. 



1504. The metWod of claim 1494, wherein providing heat from the one or more heat 
sources to at least the portion of formation comprises: 

heating a selected volume (V) of the hydrocarbon containing formation from the 
one or more he* t sources, wherein the formation has an average heat capacity (C v ), and 
wherein the heating pyrolyzes at least some hydrocarbons within the selected volume of 
the formation; qnd 

heating energy/day provided to the volume is equal to or less than Pwr, 
alculated by the equation: 
V*C v *p B 



wherein 
wherein Pwr is 
Pwr = h 
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wherein Pwr is the heating energy/day, h is an average heating rate of the 
formation, p B is formation bulk density, and wherein the heating rate is less than about 10 
°C/day. 

1505. The method of claim 1494, wherein allowing the heat to transfer comprises 
transferring heat substantially by conduction. 

1506. The method of claim 1494, wherein providing heat from the one or more heat 
sources comprises heating the selected section such that a thermal conductivity of at least 
a portion of the selected section/is greater than about 0.5 W/(m °C). 

1507. The method of clainyl494, wherein the produced mixture comprises condensable 
hydrocarbons having an API gravity of at least about 25°. 

1508. The method of claim 1494, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein about 0. 1 % by weight to about 15 % by weight of the 
condensable hydrocapons are olefins. 

1 509. The methoa of claim 1494, wherein the produced mixture comprises non- 
condensable hydrocarbons, and wherein a molar ratio of ethene to ethane in the non- 
condensable hydrocarbons ranges from about 0.001 to about 0.15. 

1510. The meihod of claim 1 494, wherein the produced mixture comprises condensable 
hydrocarbonsjand wherein less than about 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is nitrogen. 

1511. The method of claim 1494, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is oxygen. 
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1512. The method of claim 1494, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is sulfur. 



1513. The method of claim 1494, wherein the produced mixture comprises condensable 
hydrocarbons, wherein about 5 % by weignt to about 30 % by weight of the condensable 
hydrocarbons comprise oxygen containing compounds, and wherein the oxygen 
containing compounds comprise phenfols. 

1514. The method of claim 1494; wherein the produced mixture comprises condensable 
hydrocarbons, and wherein greater than about 20 % by weight of the condensable 
hydrocarbons are aromatic compounds. 

1515. The method of claim 1494, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 5 % by weight of the condensable 
hydrocarbons comprisesymulti-ring aromatics with more than two rings. 

1516. The method of /claim 1494, wherein the produced mixture comprises condensable 
hydrocarbons, and wHerein less than about 0.3 % by weight of the condensable 
hydrocarbons are asphaltenes. 

1517. The methoa of claim 1494, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein about 5 % by weight to about 30 % by weight of the 
condensable hydrocarbons are cycloalkanes. 



1518. The met! 
condensable 
wherein the hyd 
component, 
condensable component 



od of claim 1494, wherein the produced mixture comprises a non- 
coiAponent, wherein the non-condensable component comprises hydrogen, 

rogen is greater than about 10 % by volume of the non-condensable 
andlwherein the hydrogen is less than about 80 % by volume of the non- 
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1519. The method of claim 1494, wherein the produced mixture comprises ammonia, 
and wherein greater than about 0.05 % by weight of the produced mixture is ammonia. 



1520. The method of claim 1494, wherein the produced mixture comprises ammonia, 
and wherein the ammonia is used to produce fertilizer. 

1 521 . The method of claim 1494, further comprising controlling a pressure within at 
least a majority of the selected section of the formation, wherein the controlled pressure 
is at least about 2.0 bar absolute. 

1522. The method of claim 1494, further comprising controlling formation conditions to 
produce the mixture, whereiji a partial pressure of H2 within the mixture is greater than 
about 0.5 bar. 

1523. The method of cl&im 1494, wherein the partial pressure of H2 within the mixture 
is measured when the mixture is at a production well. 

1 524. The method of claim 1494, further comprising altering a pressure within the 
formation to inhibit/ production of hydrocarbons from the formation having carbon 
numbers greater than about 25. 



1525. The methpd of claim 1494, wherein providing hydrogen (H2) to the formation 

further comprise 

hydrogenating hydrocarbons within the section; and 
heating a portion of the section with heat from hydrogenation. 



1526. The method 
producijng 
hydrogenating 

portion of the 



of claim 1494, further comprising: 
hydrogen and condensable hydrocarbons from the formation; and 

a portion of the produced condensable hydrocarbons with at least a 
produced hydrogen. 
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1527. The method of claim 1494, wherein allowing the heat to transfer comprises 
increasing a permeability of a majority of the selected section to greater than about 100 
millidarcy. 



1528. The method of claim 1494, wherein allowing the heat to transfer comprises 
substantially uniformly increasing a permeability of a majority of the selected section. 

1529. The method of claim 1494, further comprising controlling the heat to yield greater 
than about 60 % by weight of condensable hydrocarbons, as measured by the Fischer 
Assay. 

1530. The method of claim 1494, wherein producing the mixture comprises producing 
the mixture in a production well, and wherein at least about 7 heat sources are disposed in 
the formation for each production well. 

1531. The method of claim 1494, further comprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat 
sources are located in the formation in a unit of heat sources, and wherein the unit of heat 
sources comprises a triangular pattern. 



1532. The method of claim 1494, further comprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat 
sources are located/in the formation in a unit of heat sources, wherein the unit of heat 
sources comprises/a triangular pattern, and wherein a plurality of the units are repeated 
over an area of the formation to form a repetitive pattern of units. 



of treating a hydrocarbon containing formation in situ, comprising: 
heat from one or more heat sources to at least a portion of the 



1533. Amethoc 
providing 
formation; 

allowing he heat to transfer from the one or more heat sources to a selected 
section of the formation; 
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providing H2 to the selected section to hydrogenate hydrocarbons within the 
selected section and to heat a portion of the section with heat from the hydrogenation; 
and 

controlling heating of the selected section by controlling amounts of H2 provided 
to the selected section. / 

1534. The method of claim 1533, wherein th/one or more heat sources comprise at 
least two heat sources, and wherein superposition of heat from at least the two heat 
sources pyrolyzes at least some hydrocarbons within the selected section of the 
formation. / 

1 535. The method of claim 1533, fii/ther comprising maintaining a temperature within 
the selected section within a pyrolysfis temperature range. 

1 536. The method of claim 1 5335, wherein the one or more heat sources comprise 
electrical heaters. / 

1537. The method of claim /533, wherein the one or more heat sources comprise 
surface burners. / 

1538. The method of claim 1533, wherein the one or more heat sources comprise 
flameless distributed combustors. 

1539. The method of alaim 1533, wherein the one or more heat sources comprise natural 
distributed combustors. 

1 540. The method of claim 1533, further comprising controlling a pressure and a 
temperature within at least a majority of the selected section of the formation, wherein 
the pressure is contrc lied as a function of temperature, or the temperature is controlled as 
a function of pressur 1. 
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1541. The method of claim 1533, further comprising controlling the heat such that an 
average heating rate of the selected section is less than about 1 °C per day during 
pyrolysis. 

1542. The method of claim 1533, wherein providing heat from the one or more heat 
sources to at least the portion of formation comprises: 

heating a selected volume (V) of theiiydrocarbon containing formation from the 
one or more heat sources, wherein the formation has an average heat capacity (C v ), and 
wherein the heating pyrolyzes at least sarnie hydrocarbons within the selected volume of 
the formation; and / 

wherein heating energy/day provided to the volume is equal to or less than Pwr, 
wherein Pwr is calculated by the equation: 

Pwr = h*V*C v *p B I 

wherein Pwr is the heating energy/day, h is an average heating rate of the 
formation, p B is formation bulk density, and wherein the heating rate is less than about 10 
°C/day. / 

1543. The method of cla/m 1533, wherein allowing the heat to transfer comprises 
transferring heat substantially by conduction. 

1544. The method of claim 1533, wherein providing heat from the one or more heat 
sources comprises heating the selected section such that a thermal conductivity of at least 
a portion of the selected section is greater than about 0.5 W/(m °C). 

1545. The method of claim 1533, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons having an 
API gravity of at 1 sast about 25°. 

1546. The method of claim 1533, further comprising producing a mixture from the 
formation, whereii the produced mixture comprises condensable hydrocarbons, and 
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wherein about 0.1 % by weight to about 15 % by weight of the condensable hydrocarbons 
are olefins. * 



1547. The method of claim 1533, further comprising producing a mixture from the 
formation, wherein the produced mixture^eomprises non-condensable hydrocarbons, and 
wherein a molar ratio of ethene to ethaWin the non-condensable hydrocarbons ranges 
from about 0.001 to about 0.15. 



1548. The method of claim 1533, fiurther comprising producing a mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons, and 
wherein less than about 1 % by weight, when calculated on an atomic basis, of the 
condensable hydrocarbons is iytrogen. 

1549. The method of claim 1533, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons, and 
wherein less than about y% by weight, when calculated on an atomic basis, of the 
condensable hydrocarbons is oxygen. 

1550. The method of claim 1 533, further comprising producing a mixture from the 
formation, wherein me produced mixture comprises condensable hydrocarbons, and 
wherein less than atfout 1 % by weight, when calculated on an atomic basis, of the 
condensable hydrocarbons is sulfur. 



1551. The method of claim 1533, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons, wherein 
about 5 % by weight to about 30 % by weight of the condensable hydrocarbons comprise 
oxygen containing compounds, and wherein the oxygen containing compounds comprise 
phenols 



1552. The me 
formation 



lod of claim 1533, further comprising producing a mixture from the 
wheirein the produced mixture comprises condensable hydrocarbons, and 
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wherein greater than about 20 % by weight of the condensable hydrocarbons are aromatic 
compounds. 



1553. The method of claim 1533, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons, and 
wherein less than about 5 % by weight of the condensable hydrocarbons comprises multi- 
ring aromatics with more than two rings. 

1554. The method of claim 1533, furthe/ comprising producing a mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons, and 
wherein less than about 0.3 % by weight of the condensable hydrocarbons are 
asphaltenes. 

1555. The method of claim 1 53&, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons, and 
wherein about 5 % by weight^o about 30 % by weight of the condensable hydrocarbons 
are cycloalkanes. 

1556. The method of cldm 1533, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises a non-condensable component, 
wherein the non-condemsable component comprises hydrogen, wherein the hydrogen is 
greater than about 10 % by volume of the non-condensable component, and wherein the 
hydrogen is less than/about 80 % by volume of the non-condensable component. 



1557. The method/of claim 1533, further comprising producing a mixture from the 
formation, wherein/ the produced mixture comprises ammonia, and wherein greater than 



about 0.05 % by w 



eight of the produced mixture is ammonia. 



1558. The method of claim 1533, further comprising producing a mixture from the 
formation, whereii l the produced mixture comprises ammonia, and wherein the ammonia 
is used to produce fertilizer. 
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1 559. The method of claim 1 533, further comprising controlling a pressure within at 
least a majority of the selected section of the formation, wherein the controlled pressure 
is at least about 2.0 bar absolute. 



1 560. The method of claim 1 533, further comprising controlling formation conditions to 
produce a mixture from the formation, wherein a partial pressure of H2 within the mixture 
is greater than about 0.5 bar. 

1561. The method of claim 1 560, wherein me partial pressure of H2 within the mixture 
is measured when the mixture is at a production well. 

1 562. The method of claim 1533, furmer comprising altering a pressure within the 
formation to inhibit production of hydrocarbons from the formation having carbon 
numbers greater than about 25. 

1563. The method of claim 153^, further comprising controlling formation conditions 
by recirculating a portion of hwrogen from a produced mixture into the formation. 

1 564. The method of clainy 1 533, further comprising: 

producing hydrogen and condensable hydrocarbons from the formation; and 
hydrogenating a portion of the produced condensable hydrocarbons with at least a 
portion of the produced klydrogen. 



1565. The method oficlaim 1533, wherein allowing the heat to transfer comprises 
increasing a permeabjllity of a majority of the selected section to greater than about 100 
millidarcy. 



1566. The method 
substantially 



:>f claim 1533, wherein allowing the heat to transfer comprises 
uniformly increasing a permeability of a majority of the selected section. 
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1567. The method of claim 1533, wherein the heating is controlled of claim 1533, 
further comprising producing a mixture in a production well, and wherein at least about 7 
heat sources are disposed in the formation for each production well. 



1568. The method of claim 1533, further comprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat 
sources are located in the formation in a unit gi heat sources, and wherein the unit of heat 
sources comprises a triangular pattern. 

1569. The method of claim 1533, further comprising providing heat from three or more 
heat sources to at least a portion of the/formation, wherein three or more of the heat 
sources are located in the formation m a unit of heat sources, wherein the unit of heat 
sources comprises a triangular pattern, and wherein a plurality of the units are repeated 
over an area of the formation to form a repetitive pattern of units. 

1570. An in situ method for producing H 2 from a hydrocarbon containing formation, 
comprising: 

providing heat fron/ one or more heat sources to at least a portion of the 
formation; 

allowing the heal/to transfer from the one or more heat sources to a selected 
section of the formation; and 

producing a mixture from the formation, wherein a H2 partial pressure within the 
mixture is greater than about 0.5 bar. 

1571. The method/of claim 1570, wherein the one or more heat sources comprise at 
least two heat sources, and wherein superposition of heat from at least the two heat 
sources pyrolyzes pt least some hydrocarbons within the selected section of the 
formation. 



1 572. The methoa of claim 1570, further comprising maintaining a temperature within 
the selected section within a pyrolysis temperature range. 
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1573. The method of claim 1570, wherein the one or more heat sources comprise 
electrical heaters. ' 

1574. The method of claim 1570, wherein |he one or more heat sources comprise 
surface burners. / 

1575. The method of claim 1570, wherein the one or more heat sources comprise 
flameless distributed combustors. / 

1 576. The method of claim 1 570, wherein the one or more heat sources comprise natural 
distributed combustors. / 

1577. The method of claim A 570, further comprising controlling a pressure and a 
temperature within at least a majority of the selected section of the formation, wherein 
the pressure is controlled as a function of temperature, or the temperature is controlled as 
a function of pressure. / 

1 578. The method onclaim 1 570, further comprising controlling the heat such that an 
average heating rate of the selected section is less than about 1 °C per day during 
pyrolysis. / 

1579. The method of claim 1570, wherein providing heat from the one or more heat 
sources to at leasuthe portion of formation comprises: 

heating a selected volume (V) of the hydrocarbon containing formation from the 
one or more heatj sources, wherein the formation has an average heat capacity (C v ), and 
wherein the heating pyrolyzes at least some hydrocarbons within the selected volume of 
the formation; and 

wherein Heating energy/day provided to the volume is equal to or less than Pwr, 
wherein Pwr is calculated by the equation: 
Pxvr = /2*F*C v */> 5 
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wherein P„ is the heating energy/day, * is an average heating rate of the 
formation, p. is formation b* density, and wherein the heating rate is less man about 
°C/day. 

, ~ i ■ ,„n ™u pre ; n allowing the heat to transfer comprises 
1 580. The method of claim 1 570, wherein allowing m 

transferring heat substantially by conduction. 

158 1 Tto^rt^'f-^*^™^*™" 1 ™™ t 

sources comprises heating the ilected section such that a thermal conductivity of at least 

a portion of the selected secti/n is greater than about 0.5 W/(m °C). 

1582. The method of clai 1570, wherein the produced mixture comprises condensable 
hydrocarbons having an API gravity of at least about 25°. 

158 3 The method of/aim 1570, wherein the produced mixture comprises condensable 
hydrocarbons, and whlrein about 0.1 % by weight to about 15* by weightofthe 
condensable hydrocibons are olefins. 

1584 The metho/of claim 1570, wherein the produced mixture comprises non- 
condensable hydrLbons, and wherein a molar ratio of ethene to ethane in the non- 
condensable hyd/ocarbons ranges from about 0.001 to about 0.15. 

1585 The melod of claim 1570, wherein the produced mixture comprises condensable 

. , • i ^ -,i ~oi/Mi1at^fl on an atomic 



hydrocarbons, 
basis, of the co 



L wherein less than about 1 % by weight, when calculated on an atomic 
ndensable hydrocarbons is nitrogen. 



1586. The method 
hydrocarbon! 
basis, of the 



™ of claim 1570, wherein the produced mixture comprises condensable 
and wherein less than about 1 % by weight, when calculated on an atomic 
condensable hydrocarbons is oxygen. 
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1587. The method of claim 1570, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is sulfur. 



1588. The method of claim 1570, wherein the produced mixture comprises condensable 
hydrocarbons, wherein about 5 % by weight to about 30 % by weight of the condensable 
hydrocarbons comprise oxygen containing compounds, and wherein the oxygen 
containing compounds comprise/phenols. 

1589. The method of claim i570, wherein the produced mixture comprises condensable 
hydrocarbons, and whereinXjreater than about 20 % by weight of the condensable 
hydrocarbons are aromati^ compounds. 

1590. The method of claim 1570, wherein the produced mixture comprises condensable 
hydrocarbons, and wnerein less than about 5 % by weight of the condensable 
hydrocarbons compulses multi-ring aromatics with more than two rings. 

1591. The method of claim 1570, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 0.3 % by weight of the condensable 
hydrocarbons are asphaltenes. 



1592. The me 
hydrocarbons, 
condensable 



od of claim 1570, wherein the produced mixture comprises condensable 
md wherein about 5 % by weight to about 30 % by weight of the 
hydrocarbons are cycloalkanes. 



1593. Them 



thod of claim 1570, wherein the produced mixture comprises a non- 



condensable component, wherein the non-condensable component comprises hydrogen, 
wherein the h ^drogen is greater than about 10 % by volume of the non-condensable 
component, and wherein the hydrogen is less than about 80 % by volume of the non- 
condensable component. 
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1594. The method of claim 1570, wherein the produced mixture comprises ammonia, 
and wherein greater than about 0.05 % by weight of the produced mixture is ammonia. 



1595. The method of claim 1570, wherein the produced mixture comprises ammonia, 
and wherein the ammonia is used to produce fertilizer. 

1 596. The method of claim 1 570, furthe/ comprising controlling a pressure within at 
least a majority of the selected section the formation, wherein the controlled pressure 
is at least about 2.0 bar absolute. 

1 597. The method of claim 1 570, Anther comprising altering a pressure within the 
formation to inhibit production o^nydrocarbons from the formation having carbon 
numbers greater than about 25. 

1598. The method of claim y570, further comprising recirculating a portion of the 
hydrogen within the mixtureAnto the formation. 

1599. The method of claim 1570, further comprising condensing a hydrocarbon 
component from the produced mixture and hydrogenating the condensed hydrocarbons 
with a portion of the hydrogen. 

1 600. The method of claim 1 570, further comprising: 

providing hyd/ogen (H2) to the heated section to hydrogenate hydrocarbons 
within the section; 

heating a poAion of the section with heat from hydrogenation. 



1601. Themetho 
increasing a 
millidarcy. 



of claim 1570, wherein allowing the heat to transfer comprises 
permeability of a majority of the selected section to greater than about 100 
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1602. The method of claim 1 570, wherein allowing the heat to transfer comprises 
substantially uniformly increasing a permeability of a majority of the selected section. 



1603. The method of claim 1570, further comprising controlling the heat to yield greater 
than about 60 % by weight of condensable hydrocarbons, as measured by the Fischer 
Assay. 

1604. The method of claim 1 570, wherein producing the mixture comprises producing 
the mixture in a production well, ana wherein at least about 7 heat sources are disposed in 
the formation for each production well. 

1605. The method of claim 1 5/70, further comprising providing heat from three or more 
heat sources to at least a portipn of the formation, wherein three or more of the heat 
sources are located in the formation in a unit of heat sources, and wherein the unit of heat 
sources comprises a triangular pattern. 

1606. The method of dlaim 1 570, further comprising providing heat from three or more 
heat sources to at leas/ a portion of the formation, wherein three or more of the heat 
sources are located in the formation in a unit of heat sources, wherein the unit of heat 
sources comprises a triangular pattern, and wherein a plurality of the units are repeated 
over an area of the formation to form a repetitive pattern of units. 

1607. The method of claim 1570, wherein the partial pressure of H2 within the mixture 
is measured wmen the mixture is at a production well. 

1608. A method of treating a hydrocarbon containing formation in situ, comprising: 
providing heat from one or more heat sources to at least a portion of the 

formation; 

allowing the heat to transfer from the one or more heat sources to a selected 
section of the formation; 

\ 
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wherein the selected section has been selected for heating using an atomic 
hydrogen weight percentage of at least a portion of hydrocarbons in the selected section, 
and wherein at least the portion of the hydrocarbons in the selected section comprises an 
atomic hydrogen weight percentage, when measured on a dry, ash-free basis, of greater 
than about 4.0 %; and 

producing a mixture from the formation. 

1609. The method of claim 1608, whereinyftie one or more heat sources comprise at 
least two heat sources, and wherein superposition of heat from at least the two heat 
sources pyrolyzes at least some hydrocarbons within the selected section of the 
formation. / 

1610. The method of claim 1 608( further comprising maintaining a temperature within 
the selected section within a pymlysis temperature range. 

1611. The method of claimA608, wherein the one or more heat sources comprise 
electrical heaters. / 

1612. The method of claim 1608, wherein the one or more heat sources comprise 
surface burners. / 

1613. The method of claim 1608, wherein the one or more heat sources comprise 
flameless distributed combustors. 

1614. The method of claim 1608, wherein the one or more heat sources comprise natural 
distributed combustors. 

1615. The method of claim 1608, further comprising controlling a pressure and a 
temperature wit lin at least a majority of the selected section of the formation, wherein 
the pressure is controlled as a function of temperature, or the temperature is controlled as 
a function of pressure. 
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1616. The method of claim 1608, further comprising controlling the heat such that an 
average heating rate of the selected section is less than about 1 °C per day during 
pyrolysis. 



1617. The method of claim 1 608, wherein providing heat from the one or more heat 
sources to at least the portion of formation comprises: 

heating a selected volume (V) of the^hydrocarbon containing formation from the 
one or more heat sources, wherein the formation has an average heat capacity (C v ), and 
wherein the heating pyrolyzes at least sj/me hydrocarbons within the selected volume of 
the formation; and 

wherein heating energy/day provided to the volume is equal to or less than Pwr, 
wherein Pwr is calculated by the equation: 
Pwr = /**F*C v *p fl 

wherein Pwr is the heating energy/day, h is an average heating rate of the 
formation, p B is formation buly density, and wherein the heating rate is less than about 10 
°C/day. 

1618. The method of claijta 1 608, wherein allowing the heat to transfer comprises 
transferring heat substantially by conduction. 

1619. The method of claim 1608, wherein providing heat from the one or more heat 
sources comprises hearing the selected section such that a thermal conductivity of at least 
a portion of the selected section is greater than about 0.5 W/(m °C). 



1620. The method of claim 1608, wherein the produced mixture comprises condensable 
hydrocarbons having an API gravity of at least about 25°. 

1621 . The method of claim 1608, wherein the produced mixture comprises condensable 
hydrocarbons, and v therein about 0.1 % by weight to about 15 % by weight of the 
condensable hydrocarbons are olefins. 
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1622. The method of claim 1608, wherein the produced mixture comprises non- 
condensable hydrocarbons, and wherein a molar ratio of ethene to ethane in the non- 
condensable hydrocarbons ranges from about 0.001 to about 0.15. 

1623. The method of claim 1608, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by/height, when calculated on an atomic 
basis, of the condensable hydrocarbons is nitrogen. 

1 624. The method of claim 1 608, wherein/the produced mixture comprises condensable 
hydrocarbons, and wherein less than abotn 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbonsyis oxygen. 

1625. The method of claim 1608, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is sulfur. 

1 626. The method of claim A 608, wherein the produced mixture comprises condensable 
hydrocarbons, wherein abont 5 % by weight to about 30 % by weight of the condensable 
hydrocarbons comprise oxygen containing compounds, and wherein the oxygen 
containing compounds comprise phenols. 

1627. The method of claim 1608, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein greater than about 20 % by weight of the condensable 
hydrocarbons are aromatic compounds. 

1628. The metho I of claim 1608, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 5 % by weight of the condensable 
hydrocarbons comprises multi-ring aromatics with more than two rings. 
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1629. The method of claim 1608, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 0.3 % by weight of the condensable 
hydrocarbons are asphaltenes. 

1630. The method of claim 1608, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein about 5 % by weight to about 30 % by weight of the 
condensable hydrocarbons are cycloalkanes. / 

1 63 1 . The method of claim 1608, whereii/the produced mixture comprises a non- 
condensable component, wherein the no/-condensable component comprises hydrogen, 
wherein the hydrogen is greater than apout 10 % by volume of the non-condensable 
component, and wherein the hydrogen is less than about 80 % by volume of the non- 
condensable component. / 

1632. The method of claim 1608, wherein the produced mixture comprises ammonia, 
and wherein greater than about 0.05 % by weight of the produced mixture is ammonia. 

1633. The method of claim 1608, wherein the produced mixture comprises ammonia, 
and wherein the ammoniar is used to produce fertilizer. 

1 634. The method of claim 1608, further comprising controlling a pressure within at 
least a majority of the/selected section of the formation, wherein the controlled pressure 
is at least about 2.0 bar absolute. 

1 63 5 . The methoa of claim 1 608, further comprising controlling formation conditions to 
produce the mixture, wherein a partial pressure of H2 within the mixture is greater than 
about 0.5 bar. / 

1636. The method of claim 1635, wherein the partial pressure of H2 within the mixture 
is measured when the mixture is at a production well. 
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1637. The method of claim 1608, further comprising altering a pressure within the 
formation to inhibit production of hydrocarbons from the formation having carbon 
numbers greater than about 25. 



1638. The method of claim 1608, further comprising controlling formation conditions 
by recirculating a portion of hydrogen from jthe mixture into the formation. 

1639. The method of claim 1608, furthe/ comprising: 
providing hydrogen (H2) to the jaeated section to hydrogenate hydrocarbons 

within the section; and 

heating a portion of the sectySn with heat from hydrogenation. 

1640. The method of claim 160& further comprising: 
producing hydrogen and condensable hydrocarbons from the formation; and 
hydrogenating a portion of the produced condensable hydrocarbons with at least a 

portion of the produced hydrogen. 

1641. The method of cla&m 1608, wherein allowing the heat to transfer comprises 
increasing a permeability of a majority of the selected section to greater than about 100 
millidarcy. 

1642. The method of claim 1608, wherein allowing the heat to transfer comprises 
substantially uniformly increasing a permeability of a majority of the selected section. 

1643. The method of claim 1608, further comprising controlling the heat to yield greater 
than about 60 % tyy weight of condensable hydrocarbons, as measured by the Fischer 
Assay. 



1644. The met] 
the mixture in a 
the formation for 



od of claim 1608, wherein producing the mixture comprises producing 
production well, and wherein at least about 7 heat sources are disposed in 
each production well. 
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1645. The method of claim 1608, further comprising providing heat from three or more 
heat sources to at least a portion of the formation, vtfierein three or more of the heat 
sources are located in the formation in a unit of heat sources, and wherein the unit of heat 
sources comprises a triangular pattern. / 

1646. The method of claim 1608, further comprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat 
sources are located in the formation in a unit of heat sources, wherein the unit of heat 
sources comprises a triangular patternyand wherein a plurality of the units are repeated 
over an area of the formation to form/a repetitive pattern of units. 

1647. A method of treating a hydrocarbon containing formation in situ, comprising: 
providing heat from oneyor more heat sources to at least a portion of the 

formation; / 

allowing the heat to t/ansfer from the one or more heat sources to a selected 
section of the formation; / 

wherein at least some hydrocarbons within the selected section have an initial 
atomic hydrogen weight/percentage of greater than about 4.0 %; and 

producing a mixture from the formation. 

1648. The method of claim 1647, wherein the one or more heat sources comprise at 
least two heat sources, and wherein superposition of heat from at least the two heat 
sources pyrolyzes at least some hydrocarbons within the selected section of the 
formation. / 

1649. The metmod of claim 1647, further comprising maintaining a temperature within 
the selected sec ion within a pyrolysis temperature range. 

1650. The method of claim 1647, wherein the one or more heat sources comprise 
electrical heaters. 
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1651. The method of claim 1647, wherein the one or more heat sources comprise 
surface burners. 



1652. The method of claim 1647, wherein the one or more heat sources comprise 
flameless distributed combustors. 

1653. The method of claim 1647, wherein t)ie one or more heat sources comprise natural 
distributed combustors. 

1654. The method of claim 1647, fur^er comprising controlling a pressure and a 
temperature within at least a majorit/of the selected section of the formation, wherein 
the pressure is controlled as a function of temperature, or the temperature is controlled as 
a function of pressure. 

1655. The method of claim 1647, further comprising controlling the heat such that an 

j / 

average heating rate of the selected section is less than about 1 °C per day during 
pyrolysis. 



1656. The method of cla/m 1647, wherein providing heat from the one or more heat 
sources to at least the po/tion of formation comprises: 

heating a selected volume (V) of the hydrocarbon containing formation from the 
one or more heat sources, wherein the formation has an average heat capacity (C v ), and 
wherein the heating p^rolyzes at least some hydrocarbons within the selected volume of 
the formation; and 

wherein heating energy/day provided to the volume is equal to or less than Pwr, 
wherein Pwr is calculated by the equation: 



Pwr = h*V* 
wherein Pwi 



is the heating energy/day, h is an average heating rate of the 
formation, p B is fonjnation bulk density, and wherein the heating rate is less than about 10 
3 C/day. 
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1657. The method of claim 1647, wherein allowing the heat to transfer comprises 
transferring heat substantially by conduction. 

1658. The method of claim 1647, wherein providing heat from the one or more heat 
sources comprises heating the selected sectioi/such that a thermal conductivity of at least 
a portion of the selected section is greater than about 0.5 W/(m °C). 

1659. The method of claim 1647, wherein the produced mixture comprises condensable 
hydrocarbons having an API gravity ot at least about 25°. 

1660. The method of claim 164 7/ wherein the produced mixture comprises condensable 
hydrocarbons, and wherein aboui 0.1 % by weight to about 15 % by weight of the 
condensable hydrocarbons are>olefins. 

1661. The method of claim 1647, wherein the produced mixture comprises non- 
condensable hydrocarbon/ and wherein a molar ratio of ethene to ethane in the non- 
condensable hydrocarbons ranges from about 0.001 to about 0.15. 

1662. The method or claim 1647, wherein the produced mixture comprises condensable 
hydrocarbons, and \Vnerein less than about 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is nitrogen. 

1663. The method of claim 1647, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is oxygen. 

1664. The rnethod of claim 1647, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by weight, when calculated on an atomic 
basis, of the ;ondensab!e hydrocarbons is sulfur. 
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1665. The method of claim 1647, wherein the produced mixture comprises condensable 
hydrocarbons, wherein about 5 % by weight to about 30 % by weight of the condensable 
hydrocarbons comprise oxygen containing compounds, and wherein the oxygen 
containing compounds comprise phenols. 

1666. The method of claim 1647, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein greater than about 20 % by weight of the condensable 
hydrocarbons are aromatic compounds. 

1667. The method of claim 1647, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 5 % by weight of the condensable 
hydrocarbons comprises multi-ring aromatics with more than two rings. 

1668. The method of claim 1647, wherein the produced mixture comprises condensable 
hydrocarbons, and whereiA less than about 0.3 % by weight of the condensable 
hydrocarbons are asphaltpnes. 

1669. The method of jtlaim 1647, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein about 5 % by weight to about 30 % by weight of the 
condensable hydrocarbons are cycloalkanes. ^ 

1 670. The method jof claim 1 647, wherein the produced mixture comprises a non- 
condensable component, wherein the non-condensable component comprises hydrogen, 
wherein the hydrogen is greater than about 10 % by volume of the non-condensable 
component, and wnerein the hydrogen is less than about 80 % by volume of the non- 
condensable component. 

1671. The method of claim 1647, wherein the produced mixture comprises ammonia, 
and wherein greater than about 0.05 % by weight of the produced mixture is ammonia. 
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1672. The method of claim 1647, wherein the produced mixture comprises ammonia, 
and wherein the ammonia is used to produce fertilizer. 



1673. The method of claim 1647, further comprising controlling a pressure within at 



selects 



least a majority of the 
is at least about 2.0 bar abso 



section of the formation, wherein the controlled pressure 
Me. 



1 674. The method of claim/ 1 647, further comprising controlling formation conditions to 
produce the mixture, wherein a partial pressure of H2 within the mixture is greater than 
about 0.5 bar. 

1675. The method ofyklaim 1674, wherein the partial pressure of H2 within the mixture 
is measured when the mixture is at a production well. 

1676. The methoa of claim 1647, further comprising altering a pressure within the 
formation to inhitfit production of hydrocarbons from the formation having carbon 
numbers greater than about 25. 

1677. The method of claim 1647, further comprising controlling formation conditions 
by recirculating a portion of hydrogen from the mixture into the formation. 



1678. The niethod of claim 1647, further comprising: 
provi ling hydrogen (H2) to the heated section to hydrogenate hydrocarbons 

within the se :tion; and 

heati lg a portion of the section with heat from hydrogenation. 

1 679. The r nethod of claim 1 647, further comprising: 

producing hydrogen and condensable hydrocarbons from the formation; and 
hydrc genating a portion of the produced condensable hydrocarbons with at least a 
portion of thq produced hydrogen. 
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1680. The method of claim 1647, wherein allowing the heat to transfer comprises 
increasing a permeability of a majority of the selected section to greater than about 100 
millidarcy. 

1681 . The method of claim 1647, wherein allowing the heat to transfer comprises 
substantially uniformly increasing aspermeability of a majority of the selected section. 

1682. The method of claim 1647, rarther comprising controlling the heat to yield greater 
than about 60 % by weight of condensable hydrocarbons, as measured by the Fischer 
Assay. / 

1683. The method of claim 1©47, wherein producing the mixture comprises producing 
the mixture in a production v/cll 9 and wherein at least about 7 heat sources are disposed in 
the formation for each production well. 

1684. The method of claim 1647, further comprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat 
sources are located in pe formation in a unit of heat sources, and wherein the unit of heat 
sources comprises a triangular pattern. 

1685. The method/of claim 1647, further comprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat 
sources are located in the formation in a unit of heat sources, wherein the unit of heat 
sources comprises a triangular pattern, and wherein a plurality of the units are repeated 
over an area of the formation to form a repetitive pattern of units. 

1686. A method of treating a hydrocarbon containing formation in situ, comprising: 
providing heat from one or more heat sources to at least a portion of the 

formation; I 

allowing the heat to transfer from the one or more heat sources to a selected 
section of the formation; 
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wherein the selected section has been selected for heating using vitrinite 
reflectance of at least some hydrocarbons in the selected section, and wherein at least a 
portion of the hydrocarbons in the selected section comprises a vitrinite reflectance of 
greater than about 0.3 %; 

wherein at least a portion of the hydrocarbons in the selected section comprises a 
vitrinite reflectance of less than about 4.5 %( and 

producing a mixture from the forrafation. 

1687. The method of claim 1686, wVferein the one or more heat sources comprise at 
least two heat sources, and wherein/superposition of heat from at least the two heat 
sources pyrolyzes at least some hydrocarbons within the selected section of the 
formation. 

1688. The method of clainyi686, further comprising maintaining a temperature within 
the selected section within A pyrolysis temperature. 

1689. The method of claim 1686, wherein the vitrinite reflectance of at least the portion 
of hydrocarbons within the selected section is between about 0.47 % and about 1.5 % 
such that a majority of the produced mixture comprises condensable hydrocarbons. 

1690. The method/of claim 1686, wherein the vitrinite reflectance of at least the portion 
of hydrocarbons within the selected section is between about 1 A % and about 4.2 % such 
that a majority of the produced mixture comprises non-condensable hydrocarbons. 

1691 . The methpd of claim 1686, wherein the one or more heat sources comprise 
electrical heaters 



1692. The method of claim 1686, wherein the one or merelieat sources comprise 
surface burners. 
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1693. The method of claim 1686, wherein the oije or more heat sources comprise 
flameless distributed combustors. / 

1694. The method of claim 1686, wherein the one or more heat sources comprise natural 
distributed combustors. / 

1695. The method of claim 1686, further comprising controlling a pressure and a 
temperature within at least a majority ot the selected section of the formation, wherein 
the pressure is controlled as a function of temperature, or the temperature is controlled as 
a function of pressure. / 

1696. The method of claim 168(6, further comprising controlling the heat such that an 
average heating rate of the selected section is less than about 1 °C per day during 
pyrolysis. / 

1697. The method of claim 1686, wherein providing heat from the one or more heat 
sources to at least the portion of formation comprises: 

heating a selected volume (V) of the hydrocarbon containing formation from the 
one or more heat sources, wherein the formation has an average heat capacity (C v ), and 
wherein the heating nyrolyzes at least some hydrocarbons within the selected volume of 
the formation; and / 

wherein hearing energy/day provided to the volume is equal to or less than Pwr, 
wherein Pwr is calculated by the equation: 

Pwr = /z*F*C v */?fi 

wherein Fwr is the heating energy/day, h is an average heating rate of the 
formation, p B is formation bulk density, and wherein the heating rate is less than about 10 
°C/day. / 

1698. The method of claim 1686, wherein allowing the heat to transfer comprises 
transferring heat substantially by conduction. 
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1699. The method of claim 1686, wherein providing heat from the one or more heat 

sources comprises heating the selected section such that a thermal conductivity of at least 
* 

a portion of the selected section is greater than about 0.5 W/(m °C). 

1700. The method of claim 1686, wherein the produced mixture comprises condensable 
hydrocarbons having an API gravity oyat least about 25°. 

1701 . The method of claim 1686, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein about 0.1 % by weight to about 15 % by weight of the 
condensable hydrocarbons are olefins. 

1 702. The method of claim 1/686, wherein the produced mixture comprises non- 
condensable hydrocarbons, and wherein a molar ratio of ethene to ethane in the non- 
condensable hydrocarbons ranges from about 0.001 to about 0.15. 

1703. The method of claim 1686, wherein the produced mixture comprises condensable 
hydrocarbons, and wherfein less than about 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is nitrogen. 

1 704. The method of claim 1686, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is oxygen. 

1705. The method of claim 1686, wherein the produced mixture comprises condensable 
hydrocarbons, and/wherein less than about 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is sulfur. 

1706. The method of claim 1686, wherein the produced mixture comprises condensable 
hydrocarbons, wherein about 5 % by weight to about 30 % by weight of the condensable 
hydrocarbons comprise oxygen containing compounds, and wherein the oxygen 
containing compounds comprise phenols. 
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1707. The method of claim 1686, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein greater than about jtQ % by weight of the condensable 
hydrocarbons are aromatic compounds. 

1708. The method of claim 1686, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 5 % by weight of the condensable 
hydrocarbons comprises multi-ring aromatics with more than two rings. 



IS 



10 1709. The method of claim 1686, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less thjp about 0.3 % by weight of the condensable 
hydrocarbons are asphaltenes. 

1710. The method of claim 1$86, wherein the produced mixture comprises condensable 
15 hydrocarbons, and wherein atiout 5 % by weight to about 30 % by weight of the 
condensable hydrocarbons are cycloalkanes. 



Hi 



1711. The method of clgfim 1686, wherein the produced mixture comprises a non- 
condensable component wherein the non-condensable component comprises hydrogen, 
20 wherein the hydrogen Is greater than about 10 % by volume of the non-condensable 
component, and wheyein the hydrogen is less than about 80 % by volume of the non- 
condensable component. 



25 



1712. The method of claim 1686, wherein the produced mixture comprises ammonia, 
and wherein greater than about 0.05 % by weight of the produced mixture is ammonia. 



1713. Themei 



and wherein the ammonia is used to produce fertilizer. 



iod of claim 1686, wherein the produced mixture comprises ammonia, 
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1714. The method of claim 1686, further comprising controlling a pressure within at 

. least a majority of the selected section of the formation, wherein the controlled pressure 
is at least about 2.0 bar absolute. 

1715. The method of claim 1686, further comprising controlling formation conditions to 
produce the mixture, wherein a partial pressdre of Fb within the mixture is greater than 
about 0.5 bar. / 

1716. The method of claim 1715, wherein the partial pressure of H2 within the mixture 
is measured when the mixture is at d production well. 

1717. The method of claim I6&0, further comprising altering a pressure within the 
formation to inhibit production/of hydrocarbons from the formation having carbon 
numbers greater than about 2p. 

1718. The method of claim 1686, further comprising controlling formation conditions 
by recirculating a portiory of hydrogen from the mixture into the formation. 

1719. The method of claim 1686, further comprising: 

providing hydyogen (H2) to the heated section to hydrogenate hydrocarbons 
within the section; and 

heating a pomion of the section with heat from hydrogenation. 

1720. The methoa of claim 1686, further comprising: 

producing hydrogen and condensable hydrocarbons from the formation; and 
hydrogenaiing a portion of the produced condensable hydrocarbons with at least a 
portion of the produced hydrogen. 

1 72 1 . The methc d of claim 1 686, wherein allowing the heat to transfer comprises 
increasing a perm ^ability of a majority of the selected section to greater than about 1 00 
millidarcy. 
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1722. The method of claim 1686, wherein allowkyg the heat to transfer comprises 
substantially uniformly increasing a permeability of a majority of the selected section. 

1723. The method of claim 1686, further comprising controlling the heat to yield greater 
than about 60 % by weight of condensable hydrocarbons, as measured by the Fischer 
Assay. / 

1724. The method of claim 1686, wherein producing the mixture comprises producing 
the mixture in a production well, anca wherein at least about 7 heat sources are disposed in 
the formation for each production well. 

1725. The method of claim 1686, further comprising providing heat from three or more 
heat sources to at least a portipn of the formation, wherein three or more of the heat 
sources are located in the fonnation in a unit of heat sources, and wherein the unit of heat 
sources comprises a triangular pattern. 

1726. The method of c/aim 1 686, further comprising providing heat from three or more 
heat sources to at least A portion of the formation, wherein three or more of the heat 
sources are located inAhe formation in a unit of heat sources, wherein the unit of heat 
sources comprises a /riangular pattern, and wherein a plurality of the units are repeated 
over an area of the formation to form a repetitive pattern of units. 

1 727. A method iof treating a hydrocarbon containing formation in situ, comprising: 
providinsheat from one or more heat sources to at least a portion of the 

formation; / 

allowing the heat to transfer from the one or more heat sources to a selected 
section of the formation; 

wherein the selected section has been selected for heating using a total organic 
matter weight percentage of at least a portion of the selected section, and wherein at least 
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the portion of the selected section comprises a total organic matter weight percentage, of 
at least about 5.0 %; and 

producing a mixture from the formation. 

1728. The method of claim 1727, whereiiYthe one or more heat sources comprise at 
least two heat sources, and wherein superposition of heat from at least the two heat 
sources pyrolyzes at least some hydrocarbons within the selected section of the 
formation. 

1729. The method of claim 1 727, /further comprising maintaining a temperature within 
the selected section within a pyrolysis temperature range. 

1730. The method of claim 1 /27, wherein the one or more heat sources comprise 
electrical heaters. 

173 1. The method of claii^i 1727, wherein the one or more heat sources comprise 
surface burners. 

1732. The method of claim 1727, wherein the one or more heat sources comprise 
flameless distributed cpmbustors. 

1733. The method of claim 1 727, wherein the one or more heat sources comprise natural 
distributed combustprs. 



1734. The method of claim 1727, further comprising controlling a pressure and a 
temperature within at least a majority of the selected section of the formation, wherein 
the pressure is controlled as a function of temperature, or the temperature is controlled as 
a function of pres sure. 
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1735. The method of claim 1727, further comprising controlling the heat such that an 

average heating rate of the selected section is less than about 1 °C per day during 
* 

pyrolysis. 

1736. The method of claim 1727, wherein providing heat from the one or more heat 
sources to at least the portion of formation comprises: 

heating a selected volume (V) of the hydrocarbon containing formation from the 
one or more heat sources, wherein the formation has an average heat capacity (C v ), and 
wherein the heating pyrolyzes at least some hydrocarbons within the selected volume of 
the formation; and / 

wherein heating energy/day p/ovided to the volume is equal to or less than Pwr, 
wherein Pwr is calculated by the eqnation: 

Pwr = h*V*C v *p B I 

wherein Pwr is the heating energy/day, h is an average heating rate of the 
formation, pn is formation bulk density, and wherein the heating rate is less than about 10 
°C/day. 

1 737. The method of clai] 
transferring heat substantia 

1738. The method of claam 1727, wherein providing heat from the one or more heat 
sources comprises heating the selected section such that a thermal conductivity of at least 
a portion of the selected /section is greater than about 0.5 W/(m °C). 

1739. The method of 
hydrocarbons having a 

1740. The method of jclaim 1727, wherein the produced mixture comprises condensable 
hydrocarbons, and wharein about 0.1 % by weight to about 15 % by weight of the 
condensable hydrocarbons are olefins. 



'1727, wherein allowing the heat to transfer comprises 
/ly by conduction. 



Jlaim 1727, wherein the produced mixture comprises condensable 
API gravity of at least about 25°. 
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1741. The method of claim 1727, wherein the produced mixture comprises non- 
condensable hydrocarbons, and wherein a molar ratio of ethene to ethane in the non- 
condensable hydrocarbons ranges from about 0.001 to about 0.15. 



1742. The method of claim 1727, wherein the Produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 °/Jby weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is nitrogen. 

1743. The method of claim 1727, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than abc/ut 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbon? is oxygen. 

1 744. The method of claim 1 727, /Wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less man about 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is sulfur. 

1745. The method of claim / 727, wherein the produced mixture comprises condensable 
hydrocarbons, wherein about 5 % by weight to about 30 % by weight of the condensable 
hydrocarbons comprise oxygen containing compounds, and wherein the oxygen 
containing compounds comprise phenols. 



1746. The method of dlaim 1727, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein greater than about 20 % by weight of the condensable 
hydrocarbons are aroniatic compounds. 



1747. The method o: 
hydrocarbons, and 
hydrocarbons comprises 



claim 1727, wherein the produced mixture comprises condensable 
wherein less than about 5 % by weight of the condensable 
multi-ring aromatics with more than two rings. 
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1748. The method of claim 1727, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 0.3 % by weight of the condensable 
hydrocarbons are asphaltenes. 



1749. The method of claim 1727, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein about 5 % by weight to about 30 % by weight of the 
condensable hydrocarbons are cycloalkanes./ 

1750. The method of claim 1727, whereiia the produced mixture comprises a non- 
condensable component, wherein the noj/-condensable component comprises hydrogen, 
wherein the hydrogen is greater than al/out 10 % by volume of the non-condensable 
component, and wherein the hydrog^ is less than about 80 % by volume of the non- 
condensable component. 

1751. The method of claim 1 72^7, wherein the produced mixture comprises ammonia, 
and wherein greater than abou/o.05 % by weight of the produced mixture is ammonia. 

1752. The method of claimf 1727, wherein the produced mixture comprises ammonia, 
and wherein the ammonia |s used to produce fertilizer. 

1753. The method of claim 1727, further comprising controlling a pressure within at 
least a majority of the selected section of the formation, wherein the controlled pressure 
is at least about 2.0 bar/absolute. 



1754. The method of claim 1727, further comprising controlling formation conditions to 



produce the mixture, 
about 0.5 bar. 



therein a partial pressure of H 2 within the mixture is greater than 



1 755. The method < )f claim 1 754, wherein the partial pressure of H 2 within the mixture 
is measured when the mixture is at a production well. 
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1756. The method of claim 1727, further comprising altering a pressure within the 
formation to inhibit production of hydrocarbons from the formation having carbon 
numbers greater than about 25. 



1757. The method of claim 1727, further comprising controlling formation conditions 
by recirculating a portion of hydrogen from the mixture into the formation. 

1758. The method of claim 1727, further como/ising: 
providing hydrogen (H2) to the heated /ection to hydrogenate hydrocarbons 

within the section; and 

heating a portion of the section wi$ heat from hydrogenation. 

1759. The method of claim 1727, ruryier comprising: 
producing hydrogen and condensable hydrocarbons from the formation; and 
hydrogenating a portion of tpe produced condensable hydrocarbons with at least a 

portion of the produced hydrogen.^ 

1760. The method of claim 17^7, wherein allowing the heat to transfer comprises 
increasing a permeability of a jfoajority of the selected section to greater than about 100 
millidarcy. 

1761 . The method of claim 1727, wherein allowing the heat to transfer comprises 
substantially uniformly increasing a permeability of a majority of the selected section. 

1762. The method of claim 1727, further comprising controlling the heat to yield greater 
than about 60 % by weigpt of condensable hydrocarbons, as measured by the Fischer 
Assay. 



1763. The method of claim 1727, wherein producing the mixture comprises producing 
the mixture in a production well, and wherein at least about 7 heat sources are disposed in 
the formation for each production well. 



525 



Conley, Rose & Tayon, P.C. 



1764. The method of claim 1727, further comprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat 
sources are located in the formation in a unit of heat sources, and wherein the unit of heat 
sources comprises a triangular pattern. /) 

1 765. The method of claim 1 727, further comprising providing heat from three or more 
heat sources to at least a portion of the formation/ wherein three or more of the heat 
sources are located in the formation in a unit offlieat sources, wherein the unit of heat 
sources comprises a triangular pattern, and wKerein a plurality of the units are repeated 
over an area of the formation to form a repetitive pattern of units. 

1766. A method of treating a hydrocarbon containing formation in situ, comprising: 
providing heat from one or mora heat sources to at least a portion of the 

formation; / 

allowing the heat to transfer from the one or more heat sources to a selected 
section of the formation; / 

wherein at least some hydrocarbons within the selected section have an initial 
total organic matter weight percentage of at least about 5.0%; and 

producing a mixture from the formation. 

1767. The method of claim/1766, wherein the one or more heat sources comprise at 
least two heat sources, and wherein superposition of heat from at least the two heat 
sources pyrolyzes at least some hydrocarbons within the selected section of the 
formation. / 

1768. The method of caaim 1766, further comprising maintaining a temperature within 
the selected section witjnin a pyrolysis temperature range. 

1769. The method oi claim 1766, wherein the one or more heat sources comprise 
electrical heaters. 
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1770. The method of claim 1766, wherein the one jr more heat sources comprise 
surface burners. / 

1771. The method of claim 1 766, wherein th& sne or more heat sources comprise 
flameless distributed combustors. / 

1772. The method of claim 1766, wherein the one or more heat sources comprise natural 
distributed combustors. / 

1773. The method of claim 1766, /further comprising controlling a pressure and a 
temperature within at least a majority of the selected section of the formation, wherein 
the pressure is controlled as a function of temperature, or the temperature is controlled as 
a function of pressure. / 

1774. The method of claim 1766, further comprising controlling the heat such that an 
average heating rate of the/selected section is less than about 1 °C per day during 
pyrolysis. / 

1775. The method of claim 1766, wherein providing heat from the one or more heat 
sources to at least the portion of formation comprises: 

heating a selected volume (V) of the hydrocarbon containing formation from the 
one or more heat sources, wherein the formation has an average heat capacity (C v ), and 
wherein the heating pyrolyzes at least some hydrocarbons within the selected volume of 
the formation; and/ 

wherein heating energy/day provided to the volume is equal to or less than Pwr, 
wherein Pwr is calculated by the equation: 
Pwr = h*V*Cv*pB 

wherein Rwr is the heating energy/day, h is an average heating rate of the 
formation, ps is formation bulk density, and wherein the heating rate is less than about 10 
°C/day. 
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1776. The method of claim 1766, wherein allowing the heat to transfer comprises 

* 

transferring heat substantially by conduction. 

1 777. The method of claim 1766, wherein providing heat from the one or more heat 
sources comprises heating the selected section such that a thermal conductivity of at least 
a portion of the selected section is greater thai/ about 0.5 W/(m °C). 

1778. The method of claim 1766, wherein the produced mixture comprises condensable 
hydrocarbons having an API gravity of at least about 25°. 

1779. The method of claim 1766, wWerein the produced mixture comprises condensable 
hydrocarbons, and wherein about 0./ % by weight to about 15 % by weight of the 
condensable hydrocarbons are olefins. 

1780. The method of claim 1766, wherein the produced mixture comprises non- 
condensable hydrocarbons, and wherein a molar ratio of ethene to ethane in the non- 
condensable hydrocarbons ranges from about 0.001 to about 0.15. 

1 78 1 . The method of clainy 1 766, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein fless than about 1 % by weight, when calculated on an atomic 
basis, of the condensable l^ydrocarbons is nitrogen. 

1782. The method of ck 
hydrocarbons, and where 
basis, of the condensabk 

1783. The method of c aim 1766, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by weight, when calculated on an atomic 
basis, of the condensabl i hydrocarbons is sulfur. 



ftm 1766, wherein the produced mixture comprises condensable 
in less than about 1 % by weight, when calculated on an atomic 
hydrocarbons is oxygen. 
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1784. The method of claim 1766, wherein the produced mixture comprises condensable 
hydrocarbons, wherein about 5 % by weight to about 30 % by weight of the condensable 
hydrocarbons comprise oxygen containing compounds, and wherein the oxygen 
containing compounds comprise phenols. / 

1785. The method of claim 1766, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein greater than abbut 20 % by weight of the condensable 
hydrocarbons are aromatic compounds. / 

1 786. The method of claim 1 766, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 5 % by weight of the condensable 
hydrocarbons comprises multi-ring aromatics with more than two rings. 

1 787. The method of claim 1 766, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 0.3 % by weight of the condensable 
hydrocarbons are asphaltenesf 

1788. The method of claim 1766, wherein the produced mixture comprises condensable 
hydrocarbons, and whereip about 5 % by weight to about 30 % by weight of the 
condensable hydrocarbons are cycloalkanes. 

1 789. The method of Llaim 1 766, wherein the produced mixture comprises a non- 
condensable component, wherein the non-condensable component comprises hydrogen, 
wherein the hydrogen is greater than about 10 % by volume of the non-condensable 
component, and wherein the hydrogen is less than about 80 % by volume of the non- 
condensable component. 

1790. The methoc of claim 1766, wherein the produced mixture comprises ammonia, 
and wherein greate • than about 0.05 % by weight of the produced mixture is ammonia. 
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1 791 . The method of claim 1 766, wherein the produced mixture comprises ammonia, 
and wherein the ammonia is used to produce fertilizer. 



1792. The method of claim 1766, further comprising controlling a pressure within at 
least a majority of the selected section of the forpiation, wherein the controlled pressure 
is at least about 2.0 bar absolute. 

1793. The method of claim 1766, further Comprising controlling formation conditions to 
produce the mixture, wherein a partial pressure of H2 within the mixture is greater than 
about 0.5 bar. 

1794. The method of claim 1793, wtierein the partial pressure of H2 within the mixture 
is measured when the mixture is at A production well. 

1795. The method of claim 1766, further comprising altering a pressure within the 
formation to inhibit production/of hydrocarbons from the formation having carbon 
numbers greater than about 2i 

1796. The method of claim 1766, further comprising controlling formation conditions 
by recirculating a portion dr hydrogen from the mixture into the formation. 



1797. The method of claim 1766, further comprising: 

providing hydrogen (H2) to the heated section to hydrogenate hydrocarbons 
within the section; and 

heating a portioA of the section with heat from hydrogenation. 



1798. The method of 

producing hydrjbgen 
hydrogenating 

portion of the producec 



laim 1766, further comprising: 

and condensable hydrocarbons from the formation; and 
portion of the produced condensable hydrocarbons with at least a 
hydrogen. 
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1799. The method of claim 1766, wherein allowing the heat to transfer comprises 
increasing a permeability of a majority of the selected section to greater than about 100 
millidarcy. 

/ 

1 800. The method of claim 1 766, wherein allovyng the heat to transfer comprises 
substantially uniformly increasing a permeability of ar majority of the selected section. 

1801. The method of claim 1 766, further comprising controlling the heat to yield greater 
than about 60 % by weight of condensable hydrocarbons, as measured by the Fischer 
Assay. 

1802. The method of claim 1766, wherei^ producing the mixture comprises producing 
the mixture in a production well, and wherein at least about 7 heat sources are disposed in 
the formation for each production welj/ 

1 803 . The method of claim 1 766, further comprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat 
sources are located in the formation in a unit of heat sources, and wherein the unit of heat 
sources comprises a triangular pattern. 

1 804. The method of claim 1 766, further comprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat 
sources are located in the formation in a unit of heat sources, wherein the unit of heat 
sources comprises a triangular pattern, and wherein a plurality of the units are repeated 
over an area of the formation to form a repetitive pattern of units. 



1805. A method of treai 
providing heat 

formation; 

allowing the hea^ 

section of the formation; 



ing a hydrocarbon containing formation in situ, comprising: 
fr6m one or more heat sources to at least a portion of the 

to transfer from the one or more heat sources to a selected 
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wherein the selected section has been selected for heating using an atomic oxygen 
weight percentage of at least a portion of hydrocarbons in the selected section, and 
wherein at least a portion of the hydrocarbons in the selected section comprises an atomic 
oxygen weight percentage of less than about 15% when measured on a dry, ash free 
basis; and / 

producing a mixture from the formation. / 

1806. The method of claim 1805, wherein the one or fnore heat sources comprise at 
least two heat sources, and wherein superposition ofrneat from at least the two heat 
sources pyrolyzes at least some hydrocarbons witmn the selected section of the 
formation. / 

1807. The method of claim 1805, further comprising maintaining a temperature within 
the selected section within a pyrolysis temperature range. 

1 808. The method of claim 1 805, wherein the one or more heat sources comprise 
electrical heaters. / 

1 809. The method of claim 1 805/wherein the one or more heat sources comprise . 
surface burners. / 

1810. The method of claim 1805, wherein the one or more heat sources comprise 
flameless distributed combusiors. 

1811. The method of claim 1 805, wherein the one or more heat sources comprise natural 
distributed combustors. / 

1812. The method of claim 1 805, further comprising controlling a pressure and a 
temperature within at least a majority of the selected section of the formation, wherein 
the pressure is controlled as a function of temperature, or the temperature is controlled as 
a function of pressure. \ 
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1813. The method of claim 1805, further comprising controlling the heat such that an 
average heating rate of the selected section is less than about )l °C per day during 
pyrolysis. 

1814. The method of claim 1805, wherein providing heat from the one or more heat 
sources to at least the portion of formation comprises 

heating a selected volume (V) of the hydrocarbon containing formation from the 
one or more heat sources, wherein the formationAas an average heat capacity (C v ), and 
wherein the heating pyrolyzes at least some hydrocarbons within the selected volume of 
the formation; and 

wherein heating energy/day provided to the volume is equal to or less than Pwr, 
wherein Pwr is calculated by the equation 
Pwr = h*V*C v *p B 

wherein Pwr is the heating energy/day, h is an average heating rate of the 
formation, p B is formation bulk density, and wherein the heating rate is less than about 10 
°C/day. 

1815. The method of claim 1805, wherein allowing the heat to transfer comprises 
transferring heat substantially/by conduction. 

1816. The method of claim 1 805, wherein providing heat from the one or more heat 
sources comprises heatinarthe selected section such that a thermal conductivity of at least 
a portion of the selected section is greater than about 0.5 W/(m °C). 



1817. The method of alaim 1805, wherein the produced mixture comprises condensable 
hydrocarbons having an API gravity of at least about 25°. 



1818. The method o: 
hydrocarbons, and wt 
condensable hydrocai 



claim 1805, wherein the produced mixture comprises condensable 
erein about 0.1 % by weight to about 15 % by weight of the 
ons are olefins. 
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1819. The method of claim 1805, wherein the produced mixture comprises non- 
condensable hydrocarbons, and wherein a molar ratio of ejthene to ethane in the non- 
condensable hydrocarbons ranges from about 0.001 to about 0.15. 

1 820. The method of claim 1805, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is nitrogen. 

1 82 1 . The method of claim 1 805, wherein/the produced mixture comprises condensable 
hydrocarbons, and wherein less than aboift 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbonsyis oxygen. 

1822. The method of claim 1805, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less tMn about 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is sulfur. 

1823. The method of claim V805, wherein the produced mixture comprises condensable 
hydrocarbons, wherein about 5 % by weight to about 30 % by weight of the condensable 
hydrocarbons comprise oxygen containing compounds, and wherein the oxygen 
containing compounds comprise phenols. 

1824. The method of claim 1805, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein greater than about 20 % by weight of the condensable 
hydrocarbons are aromatic compounds. 



1 825. The method/of claim 1 805, wherein the produced mixture comprises condensable 



hydrocarbons, and 



therein less than about 5 % by weight of the condensable 



hydrocarbons comprises multi-ring aromatics with more than two rings. 
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1 826. The method of claim 1 805, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 0.3 % by weight of the condensable 
hydrocarbons are asphaltenes. 

1 827. The method of claim 1 805, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein about 5 % by weight to about 30 % by weight of the 
condensable hydrocarbons are cycloalkanes. / 

1828. The method of claim 1805, wherein me produced mixture comprises a non- 
condensable component, wherein the nonycondensable component comprises hydrogen, 
wherein the hydrogen is greater than abcnit 10 % by volume of the non-condensable 
component, and wherein the hydrogen/is less than about 80 % by volume of the non- 
condensable component. / 

1 829. The method of claim 1805/ wherein the produced mixture comprises ammonia, 
and wherein greater than about (X05 % by weight of the produced mixture is ammonia. 

1830. The method of claim LK05, wherein the produced mixture comprises ammonia, 
and wherein the ammonia is used to produce fertilizer. 

1831. The method of claim 1 805, further comprising controlling a pressure within at 
least a majority of the selected section of the formation, wherein the controlled pressure 
is at least about 2.0 bar absolute. 

1 832. The method of dlaim 1 805, further comprising controlling formation conditions to 
produce the mixture, wherein a partial pressure of H2 within the mixture is greater than 
about 0.5 bar. / 

1 833. The method 01 claim 1 832, wherein the partial pressure of H2 within the mixture 
is measured when the mixture is at a production well. 
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1834. The method of claim 1805, further comprising altering a pressure within the 
formation to inhibit production of hydrocarbons from the formation/having carbon 
numbers greater than about 25. 

1835. The method of claim 1805, further comprising controlling formation conditions 
by recirculating a portion of hydrogen from the mixture iri^o the formation. 

1 836. The method of claim 1 805, further comprising 
providing hydrogen (H 2 ) to the heated section to hydrogenate hydrocarbons 

within the section; and 

heating a portion of the section with heaf from hydrogenation. 

1 837. The method of claim 1 805, further comprising: 
producing hydrogen and condensable hydrocarbons from the formation; and 
hydrogenating a portion of the produced condensable hydrocarbons with at least a 

portion of the produced hydrogen. 

1 838. The method of claim 1 805, ^herein allowing the heat to transfer comprises 
increasing a permeability of a majority of the selected section to greater than about 100 
millidarcy. 

1839. The method of claim L&05, wherein allowing the heat to transfer further 
comprises substantially unifi^rmly increasing a permeability of a majority of the selected 
section. 



1 840. The method of claim 1 805, further comprising controlling the heat to yield greater 
than about 60 % by weight of condensable hydrocarbons, as measured by the Fischer 
Assay. 
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1 841 . The method of claim 1 805, wherein producing the mixture comprises producing 
the mixture in a production well, and wherein at least about 7 heat sources are disposed in 
the formation for each production well. 

1 842. The method of claim 1 805, further comprising providing heat from three or more 
heat sources to at least a portion of the formation, whereiii three or more of the heat 
sources are located in the formation in a unit of heat sojH-ces, and wherein the unit of heat 
sources comprises a triangular pattern. / 

1843. The method of claim 1805, further comnnsing providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat 
sources are located in the formation in a uni/ of heat sources, wherein the unit of heat 
sources comprises a triangular pattern, and wherein a plurality of the units are repeated 
over an area of the formation to form a repetitive pattern of units. 

. 1844. A method of treating a hydrocarbon containing formation in situ, comprising: 

providing heat from one or more heat sources to a selected section of the 
formation; / 

allowing the heat to transfer from the one or more heat sources to the selected 
section of the formation to pyrolyze hydrocarbon within the selected section; 

wherein at least some hydrocarbons within the selected section have an initial 
atomic oxygen weight percentage of less than about 15%; and 

producing a mixture from the formation. 

1 845. The method of claim 1 844, wherein the one or more heat sources comprise at 
least two heat sources, and wherein superposition of heat from at least the two heat 
sources pyrolyzes at leastf some hydrocarbons within the selected section of the 
formation. / 

1 846. The method of cflaim 1 844, further comprising maintaining a temperature within 
the selected section within a pyrolysis temperature range 
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1 847. The method of claim 1 844, wherein the one or more heat sources comprise 
electrical heaters. I 

1 848. The method of claim 1 844, wherein the one or moreJieat sources comprise 
surface burners. / 

1849. The method of claim 1844, wherein the one or more heat sources comprise 
flameless distributed combustors. / 

1850. The method of claim 1844, wherein the/one or more heat sources comprise natural 
distributed combustors. / 

1851. The method of claim 1 844, furthe/ comprising controlling a pressure and a 
temperature within at least a majority o/the selected section of the formation, wherein 
the pressure is controlled as a functiowof temperature, or the temperature is controlled as 
a function of pressure. / 

1 852. The method of claim 1 844( further comprising controlling the heat such that an 
average heating rate of the selected section is less than about 1 °C per day during 
pyrolysis. / 

1853. The method of claim/1844, wherein providing heat from the one or more heat 
sources to at least the portion of formation comprises: 

heating a selected volume (V) of the hydrocarbon containing formation from the 
one or more heat sources,/wherein the formation has an average heat capacity (C v ), and 
wherein the heating pyrolyzes at least some hydrocarbons within the selected volume of 
the formation; and / 

wherein heating (energy/day provided to the volume is equal to or less than Pwr, 
wherein Pwr is calculated by the equation: 

Pwr - h*V*C v *p B 
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wherein Pwr is the heating energy/day, h is an average heating rate of the 
formation, p B is formation bulk density, and wherein the heating rate is less than about 10 
°C/day. 

1854. The method of claim 1 844, wherein allowing the he^t to transfer comprises 
transferring heat substantially by conduction. 

1 855. The method of claim 1 844, wherein providing heat from the one or more heat 
sources comprises heating the selected section such that a thermal conductivity of at least 
a portion of the selected section is greater than about 0.5 W/(m °C). 

1 856. The method of claim 1 844, wherein the produced mixture comprises condensable 
hydrocarbons having an API gravity of at least about 25°. 

1857. The method of claim 1844, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein about 0.1 fto by weight to about 15 % by weight of the 
condensable hydrocarbons are olefir 

1858. The method of claim 1 S4% wherein the produced mixture comprises non- 
condensable hydrocarbons, and wherein a molar ratio of ethene to ethane in the non- 
condensable hydrocarbons ranges from about 0.001 to about 0.15. 

1859. The method of claim ¥844, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by weight, when calculated on an atomic 
basis, of the condensable hwrocarbons is nitrogen. 



1 860. The method of claim 1 844, wherein the produced mixture comprises condensable 



hydrocarbons, and wherei 
basis, of the condensable 



less than about 1 % by weight, when calculated on an atomic 
lydrocarbons is oxygen. 
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1861. The method of claim 1844, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is sulfur. 



1862. The method of claim 1844, wherein the produced mixtufik comprises condensable 
hydrocarbons, wherein about 5 % by weight to about 30 % by yweight of the condensable 
hydrocarbons comprise oxygen containing compounds, and ^herein the oxygen 
containing compounds comprise phenols. 

1 863. The method of claim 1 844, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein greater than about 20 % py weight of the condensable 
hydrocarbons are aromatic compounds. 

1 864. The method of claim 1 844, wherein the /produced mixture comprises condensable 
hydrocarbons, and wherein less than about 5 % by weight of the condensable 
hydrocarbons comprises multi-ring aromatics with more than two rings. 

1 865. The method of claim 1 844, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than abojit 0.3 % by weight of the condensable 
hydrocarbons are asphaltenes. 

1 866. The method of claim 1 844, whferein the produced mixture comprises condensable 
hydrocarbons, and wherein about 5 % by weight to about 30 % by weight of the 
condensable hydrocarbons are cycloalkanes. 



1 867. The method of claim 1 844, wherein the produced mixture comprises a non- 
condensable component, wherein yhe non-condensable component comprises hydrogen, 
wherein the hydrogen is greater than about 10 % by volume of the non-condensable 
component and wherein the hydrogen is less than about 80 % by volume of the non- 
condensable component. 



540 



Conley, Rose & Tayon, P.C. 



1 868. The method of claim 1 844, wherein the produced mixture comprises ammonia, 
and wherein greater than about 0.05 % by weight of the produced mixture is ammonia. 

1 869. The method of claim 1 844, wherein the produced mixture comprises ammonia, 
and wherein the ammonia is used to produce fertilizer. * 

1 870. The method of claim 1 844, further comprising controlling a pressure within at 
least a majority of the selected section of the formation wherein the controlled pressure 
is at least about 2.0 bar absolute. / 

1 871 . The method of claim 1 844, further comprising controlling formation conditions to 
produce the mixture, wherein a partial pressure^ of H2 within the mixture is greater than 
about 0.5 bar. / 

1 872. The method of claim 1871, wherem the partial pressure of H 2 within the mixture 
is measured when the mixture is at a production well. 

1 873. The method of claim 1 844, fu/ther comprising altering a pressure within the 
formation to inhibit production of hydrocarbons from the formation having carbon 
numbers greater than about 25 . / 

1 874. The method of claim 1 844, further comprising controlling formation conditions 
by recirculating a portion of hydrogen from the mixture into the formation. 

1 875. The method of claim 1 844, further comprising: 

providing hydrogen (M 2 ) to the heated section to hydrogenate hydrocarbons 
within the section; and / 

heating a portion of the section with heat from hydrogenation. 

1 876. The method of claim 1 844, further comprising: 

producing hydrogen and condensable hydrocarbons from the formation; and 
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hydrogenating a portion of the produced condensable hydrocarbons with at least a 
portion of the produced hydrogen. 



1 877. The method of claim 1 844, wherein allowing the heat to transfer comprises 
increasing a permeability of a majority of the selected section/to greater than about 100 
millidarcy. 

1 878. The method of claim 1 844, wherein allowing the^heat to transfer comprises 
substantially uniformly increasing a permeability of ^majority of the selected section. 

1879. The method of claim 1844, further comprising controlling the heat to yield greater 
than about 60 % by weight of condensable hydrocarbons, as measured by the Fischer 
Assay. 

1880. The method of claim 1844, wherein producing the mixture comprises producing 
the mixture in a production well, and wherein at least about 7 heat sources are disposed in 
the formation for each production well. ^ 

1881. The method of claim 1 844, further comprising providing heat from three or more 
heat sources to at least a portion of tie formation, wherein three or more of the heat 
sources are located in the formation in a unit of heat sources, and wherein the unit of heat 
sources comprises a triangular pattern. 

1882. The method of claim 1844, further comprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat 
sources are located in the formation in a unit of heat sources, wherein the unit of heat 
sources comprises a triangular pattern, and wherein a plurality of the units are repeated 
over an area of the formation/to form a repetitive pattern of units. 



1883. A method of treating' a hydrocarbon containing formation in situ, comprising: 
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providing heat from one or more heat sources to at least a portion of the 
formation; 

allowing the heat to transfer from the one or more heat sources to a selected 
section of the formation; J 

wherein the selected section has been selected for heating using an atomic 
hydrogen to carbon ratio of at least a portion of hydrocarbons in the selected section, 
wherein at least a portion of the hydrocarbons in the selected section comprises an atomic 
hydrogen to carbon ratio greater than about 0.70, and wherein the atomic hydrogen to 
carbon ratio is less than about 1.65; and / 

producing a mixture from the formation. / 

1884. The method of claim 1883, wherein the one or more heat sources comprise at 
least two heat sources, and wherein superpo/ition of heat from at least the two heat 
sources pyrolyzes at least some hydrocarbons within the selected section of the 
formation. / 

1885. The method of claim 1883, fucfher comprising maintaining a temperature within 
the selected section within a pyrolysfls temperature range. 

1 886. The method of claim 1 883/ wherein the one or more heat sources comprise 
electrical heaters. / 

1 887. The method of claim 1 883, wherein the one or more heat sources comprise 
surface burners. / 

1 888. The method of claim 1883, wherein the one or more heat sources comprise 
flameless distributed combusprs. 

1 889. The method of claim 1 883, wherein the one or more heat sources comprise natural 
distributed combustors. 
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1 890. The method of claim 1 883, further comprising controlling a pressure and a 
temperature within at least a majority of the selected section of the formation, wherein 
the pressure is controlled as a function of temperature, or the temperature is controlled as 
a function of pressure. / 

1891. The method of claim 1883, further comprising confrolling the heat such that an 
average heating rate of the selected section is less than about 1 °C per day during 
pyrolysis. / 

1 892. The method of claim 1 883, wherein providing heat from the one or more heat 
sources to at least the portion of formation comprises: 

heating a selected volume (V) of the hydrocarbon containing formation from the 
one or more heat sources, wherein the formation has an average heat capacity (C v ), and 
wherein the heating pyrolyzes at least some/nydrocarbons within the selected volume of 
the formation; and / 

wherein heating energy/day provided to the volume is equal to or less than Pwr, 
wherein Pwr is calculated by the equation: 

Pwr = h*V*C v *p B I 

wherein Pwr is the heating energy/day, h is an average heating rate of the 
formation, p B is formation bulk dens/ty, and wherein the heating rate is less than about 10 
°C/day. / 

1 893. The method of claim 1 882y, wherein allowing the heat to transfer comprises 
transferring heat substantially by /conduction. 

1 894. The method of claim 1 883, wherein providing heat from the one or more heat 
sources comprises heating the selected section such that a thermal conductivity of at least 
a portion of the selected sectiom is greater than about 0.5 W/(m °C). 

1895. The method of claim 1 J83, wherein the produced mixture comprises condensable 
hydrocarbons having an API gravity of at least about 25°. 
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1896. The method of claim 1883, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein about 0.1 % by weight to about 15 °/^by weight of the 
condensable hydrocarbons are olefins. 

1897. The method of claim 1883, wherein the produced mixture comprises non- 
condensable hydrocarbons, and wherein a molar ratio of ethene to ethane in the non- 
condensable hydrocarbons ranges from about 0.001 to apout 0.15. 

1898. The method of claim 1883, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by ^eight, when calculated on an atomic 
basis, of the condensable hydrocarbons is nitroger 

1899. The method of claim 1883, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is oxygen. 

1900. The method of claim 1883, whereby the produced mixture comprises condensable 
hydrocarbons, and wherein less than aboui 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is sulfur. 

1 901 . The method of claim 1 883, wherein the produced mixture comprises condensable 
hydrocarbons, wherein about 5 % by weight to about 30 % by weight of the condensable 
hydrocarbons comprise oxygen containing compounds, and wherein the oxygen 
containing compounds comprise phemols. 



1902. The method of claim 1883, wherein the produced mixture comprises condensable 



hydrocarbons, and wherein greater 



hydrocarbons are aromatic compou ids. 



Lan about 20 % by weight of the condensable 
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1 903. The method of claim 1 883, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 5 % by weight of the condensable 
hydrocarbons comprises multi-ring aromatics with more than two rings. 

^\ 

1904. The method of claim 1883, wherein the produced mix/cure comprises condensable 
hydrocarbons, and wherein less than about 0.3 % by weight/of the condensable 
hydrocarbons are asphaltenes. / 

1905. The method of claim 1883, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein about 5 % by weight to About 30 % by weight of the 
condensable hydrocarbons are cycloalkanes. / 

1906. The method of claim 1883, wherein the/produced mixture comprises a non- 
condensable component, wherein the non-condensable component comprises hydrogen, 
wherein the hydrogen is greater than about Y0 % by volume of the non-condensable 
component, and wherein the hydrogen is lefss than about 80 % by volume of the non- 
condensable component. / 

1907. The method of claim 1883, wherein the produced mixture comprises ammonia, 
and wherein greater than about 0.05 °/<j by weight of the produced mixture is ammonia. 

1908. The method of claim 1883, 
and wherein the ammonia is used t< 

1909. The method of claim 1 883/ further comprising controlling a pressure within at 
least a majority of the selected section of the formation, wherein the controlled pressure 
is at least about 2.0 bar absolute. 



/herein the produced mixture comprises ammonia, 
f produce fertilizer. 



1910. The method of claim 1 
produce the mixture, wherein a 
about 0.5 bar. 



8$3, further comprising controlling formation conditions to 
3artial pressure of H2 within the mixture is greater than 
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1911. The method of claim 1910, wherein the partial pressure of H2 within the mixture 
is measured when the mixture is at a production well. 

1912. The method of claim 1883, further comprising altering a pressure within the 
formation to inhibit production of hydrocarbons from the formation having carbon 
numbers greater than about 25. / 

1913. The method of claim 1883, further comprising controlling formation conditions 
by recirculating a portion of hydrogen from the mixture into the formation. 

1914. The method of claim 1883, further comprising: 

providing hydrogen (H2) to the heated se/tion to hydrogenate hydrocarbons 
within the section; and / 

heating a portion of the section with heat from hydrogenation. 

1915. The method of claim 1 883, furtheycomprising: 

producing hydrogen and condensable hydrocarbons from the formation; and 
hydrogenating a portion of the produced condensable hydrocarbons with at least a 
portion of the produced hydrogen. / 

1916. The method of claim 1883, Mierein allowing the heat to transfer comprises 
increasing a permeability of a majority of the selected section to greater than about 100 
millidarcy. / 

1917. The method of claim 1 &§3, wherein allowing the heat to transfer comprises 
substantially uniformly increasing a permeability of a majority of the selected section. 

1918. The method of claim 
than about 60 % by weight 0 
Assay. 



1883, further comprising controlling the heat to yield greater 
'condensable hydrocarbons, as measured by the Fischer 
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1919. The method of claim 1 883, wherein producing the mixture comprises producing 
the mixture in a production well, and wherein at least about 7 heat sources are disposed in 
the formation for each production well. ] 

1920. The method of claim 1883, further comprisingrproviding heat from three or more 
heat sources to at least a portion of the formation, wnerein three or more of the heat 
sources are located in the formation in a unit of h^at sources, and wherein the unit of heat 
sources comprises a triangular pattern. / 

1 92 1 . The method of claim 1883, further comprising providing heat from three or more 
heat sources to at least a portion of the fomiation, wherein three or more of the heat 
sources are located in the formation in a/init of heat sources, wherein the unit of heat 
sources comprises a triangular pattern, And wherein a plurality of the units are repeated 
over an area of the formation to form /a repetitive pattern of units. 

1922. A method of treating a hydrocarbon containing formation in situ, comprising: 
providing heat from one or/more heat sources to a selected section of the 

formation; / 

allowing the heat to transfer from the one or more heat sources to the selected 
section of the formation to pyroiyze hydrocarbons within the selected section; 

wherein at least some hydrocarbons within the selected section have an initial 
atomic hydrogen to carbon ratio greater than about 0.70; 

wherein the initial atomic hydrogen to carbon ration is less than about 1 .65; and 

producing a mixture pom the formation. 

1923. The method of clairm 1922, wherein the one or more heat sources comprise at 
least two heat sources, and wherein superposition of heat from at least the two heat 
sources pyrolyzes at least some hydrocarbons within the selected section of the 
formation. 
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1924. The method of claim 1922, further comprising maintaining a temperature within 
the selected section within a pyrolysis temperature range. 



1925. The method of claim 1922, wherein the one or more peat sources comprise 
electrical heaters. 

1926. The method of claim 1922, wherein the one or^ore heat sources comprise 
surface burners. 

1927. The method of claim 1922, wherein the jj/ne or more heat sources comprise 
flameless distributed combustors. 

1928. The method of claim 1922, wherein/the one or more heat sources comprise natural 
distributed combustors. 

1929. The method of claim 1922, further comprising controlling a pressure and a 
temperature within at least a majority of the selected section of the formation, wherein 
the pressure is controlled as a functjfon of temperature, or the temperature is controlled as 
a function of pressure. 

1930. The method of claim 193f2, further comprising controlling the heat such that an 
average heating rate of the selected section is less than about 1 °C per day during 
pyrolysis. 



1 93 1 . The method of claim jl 922, wherein providing heat from the one or more heat 
sources to at least the portion of formation comprises: 



heating a selected v 



one or more heat sources, wherein the formation has an average heat capacity (C v ), and 



wherein the heating pyroly 
the formation; and 



ses at least some hydrocarbons within the selected volume of 



lume (V) of the hydrocarbon containing formation from the 
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wherein heating energy/day provided to the volume is equal to or less than Pwr, 
wherein Pwr is calculated by the equation: 
Pwr = /**F*C v *p* 

wherein Pwr is the heating energy/day, h is an average heating rate of the 
formation, p B is formation bulk density, and wherein the heating r/te is less than about 10 
°C/day. 

1932. The method of claim 1922, wherein allowing the h^&t to transfer comprises 
transferring heat substantially by conduction. 

1933. The method of claim 1922, wherein providing heat from the one or more heat 
sources comprises heating the selected section sucn that a thermal conductivity of at least 
a portion of the selected section is greater than apout 0.5 W/(m °C). 

1934. The method of claim 1922, wherein tne produced mixture comprises condensable 
hydrocarbons having an API gravity of at least about 25°. 

1935. The method of claim 1922, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein about 0.1 //by weight to about 15 % by weight of the 
condensable hydrocarbons are olefins 

1936. The method of claim 1922, wherein the produced mixture comprises non- 
condensable hydrocarbons, and wmerein a molar ratio of ethene to ethane in the non- 
condensable hydrocarbons ranges from about 0.001 to about 0.15. 

1937. The method of claim 1922, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is nitrogen. 
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1938. The method of claim 1922, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is oxygen. 



1939. The method of claim 1922, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by weigly, when calculated on an atomic 
basis, of the condensable hydrocarbons is sulfur. 

1940. The method of claim 1922, wherein the produced mixture comprises condensable 
hydrocarbons, wherein about 5 % by weight to al&out 30 % by weight of the condensable 
hydrocarbons comprise oxygen containing confounds, and wherein the oxygen 
containing compounds comprise phenols. 

1 94 1 . The method of claim 1 922, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein greater tharyabout 20 % by weight of the condensable 
hydrocarbons are aromatic compound^ 

1942. The method of claim 1922, Avherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 5 % by weight of the condensable 
hydrocarbons comprises multi-rmg aromatics with more than two rings. 

1943. The method of claim V922, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein lfess than about 0.3 % by weight of the condensable 
hydrocarbons are asphaltenes. 

1944. The method of claim 1922, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein about 5 % by weight to about 30 % by weight of the 
condensable hydrocarbons are cycloalkanes. 



1945. The method of 
condensable component. 



laim 1922, wherein the produced mixture comprises a non- 
, wherein the non-condensable component comprises hydrogen, 
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wherein the hydrogen is greater than about 10 % by volume of the non-condensable 
component, and wherein the hydrogen is less than about 80 % by volume of the non- 
condensable component. j 

1946. The method of claim 1922, wherein the produced mixture comprises ammonia, 
and wherein greater than about 0.05 % by weight/of the produced mixture is ammonia. 

1947. The method of claim 1922, wherein the produced mixture comprises ammonia, 
and wherein the ammonia is used to producp fertilizer. 

1948. The method of claim 1922, further comprising controlling a pressure within at 
least a majority of the selected section yof the formation, wherein the controlled pressure 
is at least about 2.0 bar absolute. 

1949. The method of claim 1922/further comprising controlling formation conditions to 
produce the mixture, wherein a partial pressure of H 2 within the mixture is greater than 
about 0.5 bar. 

1950. The method of claim 1^949, wherein the partial pressure of H 2 within the mixture 
is measured when the mixtuye is at a production well. 

1 95 1 . The method of claim 1 922, further comprising altering a pressure within the 
formation to inhibit production of hydrocarbons from the formation having carbon 
numbers greater than about 25. 



1952. The method of clJaim 1922, further comprising controlling formation conditions 
by recirculating a portioh of hydrogen from the mixture into the formation. 



1953. The method of < 
providing hydro 
within the section; and 



aim 1922, further comprising: 

en (H 2 ) to the heated section to hydrogenate hydrocarbons 
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heating a portion of the section with heat from hydrogenation. 



1954. The method of claim 1922, further comprising: 
producing hydrogen and condensable hydrocarbons from the formation; and 
hydrogenating a portion of the produced condensat>lp hydrocarbons with at least a 

portion of the produced hydrogen. 

1955. The method of claim 1922, wherein allowing tne heat to transfer comprises 
increasing a permeability of a majority of the select^ section to greater than about 100 
millidarcy. 

1956. The method of claim 1922, wherein allowing the heat to transfer comprises 
substantially uniformly increasing a permeability of a majority of the selected section. 

1957. The method of claim 1922, furthe/ comprising controlling the heat to yield greater 
than about 60 % by weight of condensable hydrocarbons, as measured by the Fischer 
Assay. 

1958. The method of claim 1922, wherein producing the mixture comprises producing 
the mixture in a production well, and wherein at least about 7 heat sources are disposed in 
the formation for each production well. 

1959. The method of claim 1922, further comprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat 
sources are located in the formation in a unit of heat sources, and wherein the unit of heat 
sources comprises a triangular pattern. 



1960. The method of claim 1922, further comprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat 
sources are located in the formation in a unit of heat sources, wherein the unit of heat 
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sources comprises a triangular pattern, and wherein a plurality of the units are repeated 
over an area of the formation to form a repetitive pattern of units. 



1961. A method of treating a hydrocarbon containing ^formation in situ, comprising: 
providing heat from one or more heat source§/to at least a portion of the 

formation; 

allowing the heat to transfer from the on/ or more heat sources to a selected 
section of the formation; 

wherein the selected section has beerf selected for heating using an atomic oxygen 
to carbon ratio of at least a portion of hydrocarbons in the selected section, wherein at 
least a portion of the hydrocarbons in the selected section comprises an atomic oxygen to 
carbon ratio greater than about 0.025, suid wherein the atomic oxygen to carbon ratio of at 
least a portion of the hydrocarbons inr the selected section is less than about 0. 1 5 and 

producing a mixture from tfye formation. 

1962. The method of claim 196A, wherein the one or more heat sources comprise at 
least two heat sources, and whefein superposition of heat from at least the two heat 
sources pyrolyzes at least sorqfe hydrocarbons within the selected section of the 
formation. 

1 963 . The method of claim 1961, further comprising maintaining a temperature within 
the selected section within a pyrolysis temperature, range. 

1964. The method of cjaim 1961, wherein the one or more heat sources comprise 
electrical heaters. 

1965. The method o^claim 1961, wherein the one or more heat sources comprise 
surface burners. 



1966. The method 
flameless distributed 



f claim 1961, wherein the one or more heat sources comprise 
combustors. 
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1967. The method of claim 1961, wherein the one or more heat sources comprise natural 
distributed combustors. / 

1 968. The method of claim 1961, further comprisinaxontrolling a pressure and a 
temperature within at least a majority of the selectect section of the formation, wherein 
the pressure is controlled as a function of temperature, or the temperature is controlled as 
a function of pressure. / 

1969. The method of claim 1961, further comprising controlling the heat such that an 
average heating rate of the selected sectionAs less than about 1 °C per day during 
pyrolysis. / 

1970. The method of claim 1961, whdrein providing heat from the one or more heat 
sources to at least the portion of formation comprises: 

heating a selected volume (Vp of the hydrocarbon containing formation from the 
one or more heat sources, wherein t/ne formation has an average heat capacity (C v ), and 
wherein the heating pyrolyzes at Mast some hydrocarbons within the selected volume of 
the formation; and / 

wherein heating energy/may provided to the volume is equal to or less than Pwr, 
wherein Pwr is calculated by tae equation: 

Pwr = h*V*C v *p B I 

wherein Pwr is the heating energy/day, h is an average heating rate of the 
formation, p B is formation bylk density, and wherein the heating rate is less than about 10 
°C/day. 

1971. The method of clai] 
transferring heat substantia 



1961, wherein allowing the heat to transfer comprises 
Uy by conduction. 



Conley, Rose & Tayon, P.C. 



1972. The method of claim 1961, wherein providing heat from the one or more heat 
sources comprises heating the selected section such that a thermal conductivity of at least 
a portion of the selected section is greater than about 0.5 W/(m °C). 

1973. The method of claim 1961, wherein the produced mixture comprises condensable 
hydrocarbons having an API gravity of at least about 25°. / 

1974. The method of claim 1961, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein about 0.1 % by weight to ^bout 15 % by weight of the 
condensable hydrocarbons are olefins. / 

1975. The method of claim 1961, wherein the Produced mixture comprises non- 
condensable hydrocarbons, and wherein a molar ratio of ethene to ethane in the non- 
condensable hydrocarbons ranges from aboiu 0.001 to about 0.15. 

1976. The method of claim 1961, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbonsAs nitrogen. 

1977. The method of claim 1961, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is oxygen. 

1978. The method of claim 196y, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is sulfur. 

1979. The method of claim 1S}61, wherein the produced mixture comprises condensable 
hydrocarbons, wherein about 5 % by weight to about 30 % by weight of the condensable 
hydrocarbons comprise oxygen containing compounds, and wherein the oxygen 
containing compounds compri se phenols. 
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1980. The method of claim 1961, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein greater than about 20 % by weight of the condensable 
hydrocarbons are aromatic compounds. 

1981. The method of claim 1961, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 5 % by weight of the condensable 
hydrocarbons comprises multi-ring aromatics withf more than two rings. 

1982. The method of claim 1961, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about (f3 % by weight of the condensable 
hydrocarbons are asphaltenes. 

1983. The method of claim 1961, whefein the produced mixture comprises condensable 
hydrocarbons, and wherein about 5 °/Jby weight to about 30 % by weight of the 
condensable hydrocarbons are cyclo&lkanes. 

1984. The method of claim 1961/ wherein the produced mixture comprises a non- 
condensable component, whereinfthe non-condensable component comprises hydrogen, 
wherein the hydrogen is greater man about 10 % by volume of the non-condensable 
component, and wherein the hydrogen is less than about 80 % by volume of the non- 
condensable component. 

1985. The method of claim ft 961, wherein the produced mixture comprises ammonia, 
and wherein greater than about 0.05 % by weight of the produced mixture is ammonia. 



1 986. The method of claim 
and wherein the ammonia is 



1961, wherein the produced mixture comprises ammonia, 
used to produce fertilizer. 
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1987. The method of claim 1961, further comprising controlling a pressure within at 
least a majority of the selected section of the formation, wherein the controlled pressure 
is at least about 2.0 bar absolute. 

(trolling formation conditions to 
in the mixture is greater than 

1989. The method of claim 1988, wherein the partial pressure of H 2 within the mixture 
is measured when the mixture is at a productioiVwell. 

1 990. The method of claim 1 96 1 , further comprising altering a pressure within the 
formation to inhibit production of hydrocarbons from the formation having carbon 
numbers greater than about 25. / 

1991. The method of claim 1 96 1 , fucther comprising controlling formation conditions 
by recirculating a portion of hydrogen from the mixture into the formation. 

1 992. The method of claim 1 96 If further comprising: 

providing hydrogen (H2) 10 the heated section to hydrogenate hydrocarbons 
within the section; and / 

heating a portion of the section with heat from hydrogenation. 

1 993 . The method of claim If 96 1 , further comprising: 

producing hydrogen and condensable hydrocarbons from the formation; and 
hydrogenating a port on of the produced condensable hydrocarbons with at least a 
portion of the produced hydrogen. 

1 994. The method of clair 1 1 96 1 , wherein allowing the heat to transfer comprises 
increasing a permeability 0 ? a majority of the selected section to greater than about 100 
millidarcy. 

1 

558 Conley, Rose & Tayon, PC. 



1 988. The method of claim 1 96 1 , further comprising corj 
produce the mixture, wherein a partial pressure of H2 1 
about 0.5 bar. 



1 995. The method of claim 1961, wherein allowing the heat to transfer further 
comprises substantially uniformly increasing a permeabilitvfof a majority of the selected 
section. / 

1996. The method of claim 1961, further comprisim/controlling the heat to yield greater 
than about 60 % by weight of condensable hydrocaroons, as measured by the Fischer 
Assay. / 

1997. The method of claim 1961, wherein prdaucing the mixture comprises producing 
the mixture in a production well, and wherein at least about 7 heat sources are disposed in 
the formation for each production well. / 

1998. The method of claim 1961, further comprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat 
sources are located in the formation iiya unit of heat sources, and wherein the unit of heat 
sources comprises a triangular pattern. 

1999. The method of claim 1961 /further comprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat 
sources are located in the formation in a unit of heat sources, wherein the unit of heat 
sources comprises a triangular pattern, and wherein a plurality of the units are repeated 
over an area of the formation tp form a repetitive pattern of units. 

2000. A method of treating ja hydrocarbon containing formation in situ, comprising 
providing heat from one or more heat sources to a selected section of the 

formation; 

allowing the heat to transfer from the one or more heat sources to the selected 
section of the formation to pyrolyze hydrocarbons within the selected section; 

wherein at least sor le hydrocarbons within the selected section have an initial 
atomic oxygen to carbon ratio greater than about 0.025; 
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wherein the initial atomic oxygen to carbon ratio is less than about 0.15; and 
producing a mixture from the formation. 

2001 . The method of claim 2000, wherein the one or more h£at sources comprise at 
least two heat sources, and wherein superposition of heat from at least the two heat 
sources pyrolyzes at least some hydrocarbons within theyselected section of the 
formation. / 

2002. The method of claim 2000, further comprising maintaining a temperature within 
the selected section within a pyrolysis temperature range. 

2003. The method of claim 2000, wherein tlae one or more heat sources comprise 
electrical heaters. / 

2004. The method of claim 2000, wherein the one or more heat sources comprise 
surface burners. / 

2005. The method of claim 2000, Wnerein the one or more heat sources comprise 
flameless distributed combustors. / 

2006. The method of claim 2000, wherein the one or more heat sources comprise natural 
distributed combustors. / 

2007. The method of claim 2000, further comprising controlling a pressure and a 
temperature within at least a majority of the selected section of the formation, wherein 
the pressure is controlled as a function of temperature, or the temperature is controlled as 
a function of pressure. 

2008. The method of clain l 2000, further comprising controlling the heat such that an 
average heating rate of the selected section is less than about 1 °C per day during 
pyrolysis. 
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2009. The method of claim 2000, wherein providing heat from the one or more heat 
sources to at least the portion of formation comprises: 

heating a selected volume (V) of the hydrocarl/on containing formation from the 
one or more heat sources, wherein the formation hasr an average heat capacity (C v ), and 
wherein the heating pyrolyzes at least some hydro/arbons within the selected volume of 
the formation; and 

wherein heating energy/day provided t</the volume is equal to or less than Pwr, 
wherein Pwr is calculated by the equation: 
Pwr = h*V*C v *p B 

wherein Pwr is the heating energy^flay, h is an average heating rate of the 
formation, p B is formation bulk density, pd wherein the heating rate is less than about 10 
°C/day. 

2010. The method of claim 2000, ^herein allowing the heat to transfer comprises 
transferring heat substantially by conduction. 

2011. The method of claim 2000, wherein providing heat from the one or more heat 
sources comprises heating the selected section such that a thermal conductivity of at least 
a portion of the selected section is greater than about 0.5 W/(m °C). 

2012. The method of claim pOO, wherein the produced mixture comprises condensable 
hydrocarbons having an API/gravity of at least about 25°. 



2013. The method of claim 
hydrocarbons, and wherein 
condensable hydrocarbons 



2000, wherein the produced mixture comprises condensable 
about 0.1 % by weight to about 15 % by weight of the 
are olefins. 



20 1 4. The method of clai m 
condensable hydrocarbons, 
condensable hydrocarbons 



2000, wherein the produced mixture comprises non- 
and wherein a molar ratio of ethene to ethane in the non- 
ranges from about 0.001 to about 0.15. 
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2015. The method of claim 2000, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by weightywhen calculated on an atomic 
basis, of the condensable hydrocarbons is nitrogen. 

2016. The method of claim 2000, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is oxyge 

2017. The method of claim 2000, wherein t&e produced mixture comprises condensable 
hydrocarbons, and wherein less than about/1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons iysulfur. 

201 8. The method of claim 2000, wherein the produced mixture comprises condensable 
hydrocarbons, wherein about 5 % by weight to about 30 % by weight of the condensable 
hydrocarbons comprise oxygen containing compounds, and wherein the oxygen 
containing compounds comprise phenols. 

2019. The method of claim 2000, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein greater than about 20 % by weight of the condensable 
hydrocarbons are aromatic compounds. 

2020. The method of claim 2000, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 5 % by weight of the condensable 
hydrocarbons comprises miilti-ring aromatics with more than two rings. 



2021 . The method of claifri 2000, wherein the produced mixture comprises condensable 
hydrocarbons, and whereifi less than about 0.3 % by weight of the condensable 
hydrocarbons are asphalte nes. 
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2022. The method of claim 2000, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein about 5 % by weight to about 30 % by weight of the 
condensable hydrocarbons are cycloalkanes. k 

2023. The method of claim 2000, wherein the produced mixture comprises a non- 
condensable component, wherein the non-condensalzfle component comprises hydrogen, 
wherein the hydrogen is greater than about 10 % by volume of the non-condensable 
component, and wherein the hydrogen is less than about 80 % by volume of the non- 
condensable component. / 

2024. The method of claim 2000, wherein trie produced mixture comprises ammonia, 
and wherein greater than about 0.05 % by weight of the produced mixture is ammonia. 

2025. The method of claim 2000, wherein the produced mixture comprises ammonia, 
and wherein the ammonia is used to produce fertilizer. 

2026. The method of claim 2000, further comprising controlling a pressure within at 
least a majority of the selected sectipn of the formation, wherein the controlled pressure 
is at least about 2.0 bar absolute. / 

2027. The method of claim 200a), further comprising controlling formation conditions to 
produce the mixture, wherein a partial pressure of H2 within the mixture is greater than 
about 0.5 bar. 

2028. The method of claim 
is measured when the mixt 

2029. The method of claii 
formation to inhibit produc 
numbers greater than abou 



1 027, wherein the partial pressure of H2 within the mixture 
is at a production well. 



2000, further comprising altering a pressure within the 
Hon of hydrocarbons from the formation having carbon 
25. 
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2030. The method of claim 2000, further comprising controlling formation conditions 
by recirculating a portion of hydrogen from the mixture into the formation. 



203 1 . The method of claim 2000, further comprising: 
providing hydrogen (H2) to the heated section to hy^togenate hydrocarbons 

within the section; and 

heating a portion of the section with heat from hyidrogenation. 

2032. The method of claim 2000, further comprisir 
producing hydrogen and condensable hydrocarbons from the formation; and 
hydrogenating a portion of the produced condensable hydrocarbons with at least a 

portion of the produced hydrogen. 

2033. The method of claim 2000, wherein allowing the heat to transfer comprises 
increasing a permeability of a majority of thye selected section to greater than about 100 
millidarcy. 

2034. The method of claim 2000, wherein allowing the heat to transfer further 
comprises substantially uniformly increasing a permeability of a majority of the selected 
section. 

2035. The method of claim 2000, further comprising controlling the heat to yield greater 
than about 60 % by weight of condensable hydrocarbons, as measured by the Fischer 
Assay. 



2036. The method of claim 2000, wherein producing the mixture comprises producing 
the mixture in a production well, amd wherein at least about 7 heat sources are disposed in 
the formation for each production well. 



2037. The method of claim 2000 
heat sources to at least a portion o 



further comprising providing heat from three or more 
the formation, wherein three or more of the heat 
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sources are located in the formation in a unit of heat sources, and wherein the unit of heat 
sources comprises a triangular pattern. 

2038. The method of claim 2000, further comprising/providing heat from three or more 
heat sources to at least a portion of the formation, Wnerein three or more of the heat 
sources are located in the formation in a unit of heat sources, wherein the unit of heat 
sources comprises a triangular pattern, and wj^ferein a plurality of the units are repeated 
over an area of the formation to form a repetitive pattern of units. 

2039. A method of treating a hydrocarbon containing formation in situ, comprising: 
providing heat from one or more heat sources to at least a portion of the 

formation; / 

allowing the heat to transfer from the one or more heat sources to a selected 
section of the formation; / 

wherein the selected/section has been selected for heating using a moisture 
content in the selected seation, and wherein at least a portion of the selected section 
comprises a moisture content of less than about 15%; and 

producing a mixture from the formation. 

2040. The methoa of claim 2039, wherein the one or more heat sources comprise at 
least two heat sources, and wherein superposition of heat from at least the two heat 
sources pyrolyzes at least some hydrocarbons within the selected section of the 
formation. / 

2041 . The method of claim 2039, further comprising maintaining a temperature within 
the selected section within a pyrolysis temperature range. 

2042. The method of claim 2039, wherein the one or more heat sources comprise 
electrical heaters. 

\ 



565 



Conley, Rose & Tayon, P.C. 



2043. The method of claim 2039, wherein the one or more heat sources comprise 
surface burners. 



2044. The method of claim 2039, wherein the one or piore heat sources comprise 
flameless distributed combustors. 

2045. The method of claim 2039, wherein the on^/or more heat sources comprise natural 
distributed combustors. 

2046. The method of claim 2039, further comprising controlling a pressure and a 
temperature within at least a majority of the Selected section of the formation, wherein 
the pressure is controlled as a function of temperature, or the temperature is controlled as 
a function of pressure. 

2047. The method of claim 2039, fu^her comprising controlling the heat such that an 
average heating rate of the selected ^ection is less than about 1 °C per day during 
pyrolysis. 



2048. The method of claim 2039, wherein providing heat from the one or more heat 
sources to at least the portion of formation comprises: 

heating a selected volume (V) of the hydrocarbon containing formation from the 
one or more heat sources, wherein the formation has an average heat capacity (C v ), and 
wherein the heating pyrol^zes at least some hydrocarbons within the selected volume of 
the formation; and 

wherein heating ifenergy/day provided to the volume is equal to or less than Pwr, 
wherein Pwr is calculated by the equation: 
Pwr = h*V*C vt v B 

wherein Pwr ik the heating energy/day, h is an average heating rate of the 
formation, p B is formation bulk density, and wherein the heating rate is less than about 10 
°C/day. 
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2049. The method of claim 2039, wherein allowing the heat to transfer comprises 
transferring heat substantially by conduction. 

2050. The method of claim 2039, wherein providing heat from the one or more heat 
sources comprises heating the selected section such that a thermal conductivity of at least 
a portion of the selected section is greater than ^bout 0.5 W/(m °C). 

205 1 . The method of claim 2039, wherein/the produced mixture comprises condensable 
hydrocarbons having an API gravity of at/least about 25°. 

2052. The method of claim 2039, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein about O.lr % by weight to about 15 % by weight of the 
condensable hydrocarbons are olefins. 

2053. The method of claim 2039, wherein the produced mixture comprises non- 
condensable hydrocarbons, and wherein a molar ratio of ethene to ethane in the non- 
condensable hydrocarbons ranges from about 0.001 to about 0.15. 

2054. The method of claim 2039, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by weight, when calculated on an atomic 
basis, of the condensablemydrocarbons is nitrogen. 

2055. The method of claim 2039, wherein the produced mixture comprises condensable 
hydrocarbons, and wt/erein less than about 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is oxygen. 

2056. The method of claim 2039, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is sulfur. 
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2057. The method of claim 2039, wherein the produced mixture comprises condensable 
hydrocarbons, wherein about 5 % by weight to about 30 % by weight of the condensable 
hydrocarbons comprise oxygen containing compounds, and wherein the oxygen 
containing compounds comprise phenols. 

2058. The method of claim 2039, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein greater than about 20 °// by weight of the condensable 
hydrocarbons are aromatic compounds. 

2059. The method of claim 2039, wherein tke produced mixture comprises condensable 
hydrocarbons, and wherein less than about p % by weight of the condensable 
hydrocarbons comprises multi-ring aromaiics with more than two rings. 

2060. The method of claim 2039, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than jlbout 0.3 % by weight of the condensable 
hydrocarbons are asphaltenes. 

2061. The method of claim 203 y, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein aboiii 5 % by weight to about 30 % by weight of the 
condensable hydrocarbons are cycloalkanes. 

2062. The method of claim/2039, wherein the produced mixture comprises a non- 
condensable component, wherein the non-condensable component comprises hydrogen, 
wherein the hydrogen is greater than about 10 % by volume of the non-condensable 
component, and wherein the hydrogen is less than about 80 % by volume of the non- 
condensable component./ 



2063. The method of dlaim 
and wherein greater tWn 



2039, wherein the produced mixture comprises ammonia, 
about 0.05 % by weight of the produced mixture is ammonia. 
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2064. The method of claim 2039, wherein the produced mixture comprises ammonia, 
and wherein the ammonia is used to produce fertilizer. 

2065. The method of claim 2039, further comprising controlling a pressure within at 
least a majority of the selected section of the formation, ^herein the controlled pressure 
is at least about 2.0 bar absolute. 

2066. The method of claim 2039, further comprising controlling formation conditions to 
produce the mixture, wherein a partial pressure of H2 within the mixture is greater than 
about 0.5 bar. 

2067. The method of claim 2066, wherein me partial pressure of H 2 within the mixture 
is measured when the mixture is at a production well. 

2068. The method of claim 2039, further comprising altering a pressure within the 
formation to inhibit production of hydrocarbons from the formation having carbon 
numbers greater than about 25. 

2069. The method of claim 2039, further comprising controlling formation conditions 
by recirculating a portion of hydrogen from the mixture into the formation. 

2070. The method of claim 20p9, further comprising: 
providing hydrogen to the heated section to hydrogenate hydrocarbons 

within the section; and 

heating a portion of llie section with heat from hydrogenation. 



2071 . The method of claim 2039, further comprising: 

producing hydrogen and condensable hydrocarbons from the formation; and 
hydrogenating a { ortion of the produced condensable hydrocarbons with at least a 

portion of the produced hydrogen. 
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2072. The method of claim 2039, wherein allowing the heat to transfer comprises 
increasing a permeability of a majority of the selected section to greater than about 100 
millidarcy. / 

2073. The method of claim 2039, wherein allowing the heat to transfer further 
comprises substantially uniformly increasing a permeability of a majority of the selected 
section. / 

2074. The method of claim 2039, further comprising controlling the heat to yield greater 
than about 60 % by weight of condensable hydrocarbons, as measured by the Fischer 
Assay. / 

2075. The method of claim 2039, wherein producing the mixture comprises producing 
the mixture in a production well, and Wherein at least about 7 heat sources are disposed in 
the formation for each production weW. 

2076. The method of claim 2039,tfurther comprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat 
sources are located in the formation in a unit of heat sources, and wherein the unit of heat 
sources comprises a triangular pattern. 

2077. The method of claim 2039, further comprising providing heat from three or more 
heat sources to at least a ponuon of the formation, wherein three or more of the heat 
sources are located in the formation in a unit of heat sources, wherein the unit of heat 
sources comprises a triangular pattern, and wherein a plurality of the units are repeated 
over an area of the formation to form a repetitive pattern of units. 

2078. A method of tr< 
providing heat 

formation; 



ating a hydrocarbon containing formation in situ, comprising: 
rom one or more heat sources to a selected section of the 
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allowing the heat to transfer from the one or more heat sources to the selected 
section of the formation; f 

wherein at least a portion of the selected section has ap initial moisture content of 
less than about 15%; and / 

producing a mixture from the formation. / 

2079. The method of claim 2078, wherein the one or more heat sources comprise at 
least two heat sources, and wherein superposition of heat from at least the two heat 
sources pyrolyzes at least some hydrocarbons wimin the selected section of the 
formation. / 

2080. The method of claim 2078, further comprising maintaining a temperature within 
the selected section within a pyrolysis temperature range. 

2081 . The method of claim 2078, wherein the one or more heat sources comprise 
electrical heaters. / 

2082. The method of claim 2078, vwierein the one or more heat sources comprise 
surface burners. / 

2083. The method of claim 207yB, wherein the one or more heat sources comprise 
flameless distributed combusto/s. 

2084. The method of claim 2078, wherein the one or more heat sources comprise natural 
distributed combustors. / 

2085. The method of claim 2078, further comprising controlling a pressure and a 
temperature within at least a majority of the selected section of the formation, wherein 
the pressure is controlled as a function of temperature, or the temperature is controlled as 
a function of pressure. 
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2086. The method of claim 2078, further comprising controlling the heat such that an 
average heating rate of the selected section is less than abour 1 °C per day during 
pyrolysis.* / 

2087. The method of claim 2078, wherein providing/neat from the one or more heat 
sources to at least the portion of formation comprises: 

heating a selected volume (V) of the hydrocarbon containing formation from the 
one or more heat sources, wherein the formation/has an average heat capacity (C v ), and 
wherein the heating pyrolyzes at least some hydrocarbons within the selected volume of 
the formation; and / 

wherein heating energy/day provided to the volume is equal to or less than Pwr, 
wherein Pwr is calculated by the equation/ 

Pwr = h*V*C v *p B / 

wherein Pwr is the heating energjy/day, h is an average heating rate of the 
formation, p B is formation bulk density/ and wherein the heating rate is less than about 10 
°C/day. 

2088. The method of claim 2078, 
transferring heat substantially by a 

2089. The method of claim 2078, wherein providing heat from the one or more heat 
sources comprises heating the selected section such that a thermal conductivity of at least 
a portion of the selected section is greater than about 0.5 W/(m °C). 

2090. The method of claii 
hydrocarbons having an A 

2091 . The method of cla m 2078, wherein the produced mixture comprises condensable 
hydrocarbons, and wherei i about 0.1 % by weight to about 15 % by weight of the 
condensable hydrocarbons are olefins. 

\ 
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therein allowing the heat to transfer comprises 
induction. 



2078, wherein the produced mixture comprises condensable 
*I gravity of at least about 25°. 



2092. The method of claim 2078, wherein the produced mixture comprises non- 
condensable hydrocarbons, and wherein a molar ratio of ethene to ethane in the non- 
condensable hydrocarbons ranges from about O.OjOl to about 0.15. 



2093. The method of claim 2078, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about ij/ojby weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is nitrogen. 



2094. The method of claim 2078, where/in the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is oxygen. 

2095. The method of claim 2078, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is sulfur. 

2096. The method of claim 2078, wherein the produced mixture comprises condensable 
hydrocarbons, wherein about 51% by weight to about 30 % by weight of the condensable 
hydrocarbons comprise oxygen containing compounds, and wherein the oxygen 
containing compounds comprise phenols. 

2097. The method of claMi 2078, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein greater than about 20 % by weight of the condensable 
hydrocarbons are aromatic compounds. 



2098. The method of 



hydrocarbons comprise 



[aim 2078, wherein the produced mixture comprises condensable 



hydrocarbons, and whe rein less than about 5 % by weight of the condensable 



multi-ring aromatics with more than two rings. 
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2099. The method of claim 2078, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 0.3 % by weight of the condensable 
hydrocarbons are asphaltenes. 



2100. The method of claim 2078, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein about 5 % by weight tp about 30 % by weight of the 
condensable hydrocarbons are cycloalkanes. 

2101 . The method of claim 2078, wherein die produced mixture comprises a non- 
condensable component, wherein the non-condensable component comprises hydrogen, 
wherein the hydrogen is greater than about 10 % by volume of the non-condensable 
component, and wherein the hydrogen i^less than about 80 % by volume of the non- 
condensable component. 

2102. The method of claim 2078, vyWein the produced mixture comprises ammonia, 
and wherein greater than about 0.0 & % by weight of the produced mixture is ammonia. 

2103. The method of claim 2078, wherein the produced mixture comprises ammonia, 
and wherein the ammonia is used to produce fertilizer. 

2104. The method of claim 2078, further comprising controlling a pressure within at 
least a majority of the selected section of the formation, wherein the controlled pressure 
is at least about 2.0 bar absolute. 

2105. The method of claim 2078, further comprising controlling formation conditions to 
produce the mixture, wherein a partial pressure of H2 within the mixture is greater than 
about 0.5 bar. 



2106. The method 
is measured when the 



ofjblaim 2105, wherein the partial pressure of H2 within the mixture 
mixture is at a production well. 



v 
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2107. The method of claim 2078, further comprising altering a pressure within the 
formation to inhibit production of hydrocarbons from the formation having carbon 
numbers greater than about 25. 



2108. The method of claim 20 78 3 further comprising Controlling formation conditions 



by recirculating a portion of hydrogen from the mixtdre into the formation 



2109. The method of claim 2078, further comprising: 
providing hydrogen (H2) to the heatec^section to hydrogenate hydrocarbons 

within the section; and 

heating a portion of the section wi^i heat from hydrogenation. 

2110. The method of claim 2078, ruitner composing: 
producing hydrogen and condfensable hydrocarbons from the formation; and 
hydrogenating a portion of }he produced condensable hydrocarbons with at least a 

portion of the produced hydrogeny 

2111. The method of claim 20/78, wherein allowing the heat to transfer comprises 
increasing a permeability of a/najority of the selected section to greater than about 100 
millidarcy. 

2112. The method of claiAi 2078, wherein allowing the heat to transfer further 
comprises substantially u^formly increasing a permeability of a majority of the selected 
section. 



2113. The method of tflaim 2078, further comprising controlling the heat to yield greater 
than about 60 % by wepght of condensable hydrocarbons, as measured by the Fischer 
Assay. 
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2114. The method of claim 2078, wherein producing the mixture comprises producing 
the mixture in a production well, and wherein at least about 7 heat sources are disposed in 
the formation for each production well. 

2115. The method of claim 2078, further comprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat 
sources are located in the formation in a unit of heat sourqes, and wherein the unit of heat 
sources comprises a triangular pattern. 

2116. The method of claim 2078, further comprising providing heat from three or more 
heat sources to at least a portion of the formationyAvherein three or more of the heat 
sources are located in the formation in a unit omeat sources, wherein the unit of heat 
sources comprises a triangular pattern, and wt&rein a plurality of the units are repeated 
over an area of the formation to form a repetitive pattern of units. 

2117. A method of treating a hydrocarbon containing formation in situ, comprising: 
providing heat from one or mor^ heat sources to at least a portion of the 

formation; 

allowing the heat to transfer from the one or more heat sources to a selected 
section of the formation; 

wherein the selected sectirfn is heated in a reducing environment during at least a 
portion of the time that the selected section is being heated; and 

producing a mixture from the formation. 

2118. The method of claim/2 1 1 7, wherein the one or more heat sources comprise at 
least two heat sources, and wherein superposition of heat from at least the two heat 
sources pyrolyzes at least pome hydrocarbons within the selected section of the 
formation. 



2119. The method of claim 2117, further comprising maintaining a temperature within 
the selected section witl in a pyrolysis temperature range. 
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2120. The method of claim 2117, wherein the one or more heat sources comprise 
electrical heaters. 

2121. The method of claim 2117, wherein the one or more heat sources comprise 
surface burners. / 

2122. The method of claim 2117, wherein the ondox more heat sources comprise 
flameless distributed combustors. / 

2123. The method of claim 2117, wherein the one or more heat sources comprise natural 
distributed combustors. / 

2124. The method of claim 2117, furthfer comprising controlling a pressure and a 
temperature within at least a majorityyof the selected section of the formation, wherein 
the pressure is controlled as a function of temperature, or the temperature is controlled as 
a function of pressure. / 

2125. The method of claim 21 17, further comprising controlling the heat such that an 
average heating rate of the selected section is less than about 1 °C per day during 
pyrolysis. / 

2 126. The method of claim 2117, wherein providing heat from the one or more heat 
sources to at least the portion of formation comprises: 

heating a selected volume (V) of the hydrocarbon containing formation from the 
one or more heat sources, wherein the formation has an average heat capacity (C v ), and 
wherein the heating pyrolyzes at least some hydrocarbons within the selected volume of 
the formation; and / 

wherein heating energy/day provided to the volume is equal to or less than Pwr, 
wherein Pwr is calculated by the equation: 

Pwr = h*V*fc v *p B 
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wherein Pwr is the heating energy/day, h is an average heating rate of the 
formation, p B is formation bulk density, and wherein the heating rate is less than about 10 
°C/day. * / 

2127. The method of claim 2117, wherein allowing the heat to transfer comprises 
transferring heat substantially by conduction. / 

2128. The method of claim 2117, wherein providing he^t from the one or more heat 
sources comprises heating the selected section such that a thermal conductivity of at least 
a portion of the selected section is greater than about/0. 5 W/(m °C). 

2129. The method of claim 2117, wherein the p/oduced mixture comprises condensable 
hydrocarbons having an API gravity of at least About 25°. 

2130. The method of claim 2117, wherein me produced mixture comprises condensable 
hydrocarbons, and wherein about 0.1 % by weight to about 15 % by weight of the 
condensable hydrocarbons are olefins. / 

2131. The method of claim 2117, wherein the produced mixture comprises non- 
condensable hydrocarbons, and wheflein a molar ratio of ethene to ethane in the non- 
condensable hydrocarbons ranges from about 0.001 to about 0.15. 

2132. The method of claim 21 W, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein lessfthan about 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is nitrogen. 

2133. The method of clai] 
hydrocarbons, and whereir 
basis, of the condensable h 



' 21 1 7, wherein the produced mixture comprises condensable 
/less than about 1 % by weight, when calculated on an atomic 
^drocarbons is oxygen. 
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2134. The method of claim 2117, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is sulfur. 



2135. The method of claim 2117, wherein the produced mixture comprises condensable 
hydrocarbons, wherein about 5 % by weight to about 30 % by weight of the condensable 
hydrocarbons comprise oxygen containing compounds, and wherein/fne oxygen 
containing compounds comprise phenols. 



2136. The method of claim 21 17, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein greater than about 20 % by weight of the condensable 
hydrocarbons are aromatic compounds. 



2137. The method of claim 2117, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 5 % by weight of the condensable 
hydrocarbons comprises multi-ring aromatics witlvmore than two rings. 

2138. The method of claim 2117, wherein theAroduced mixture comprises condensable 
hydrocarbons, and wherein less than about 0./ % by weight of the condensable 
hydrocarbons are asphaltenes. 

2139. The method of claim 2117, wherefin the produced mixture comprises condensable 
hydrocarbons, and wherein about 5 % by weight to about 30 % by weight of the 
condensable hydrocarbons are cycloalKanes. 



2140. The method of claim 2117, v/herein the produced mixture comprises a non- 
condensable component, wherein thb non-condensable component comprises hydrogen, 
wherein the hydrogen is greater th^i about 10 % by volume of the non-condensable 



component, and wherein the hydro 
condensable component. 



*en is less than about 80 % by volume of the non- 
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2141 . The method of claim 2117, wherein the produced mixture comprises ammonia, 
and wherein greater than about 0.05 % by weight of the produced mixture is ammonia. 



2142. The method of claim 2117, wherein the produced mixture comprises ammonia, 
and wherein the ammonia is used to produce fertilizer. 

2143. The method of claim 2117, further comprising controlling a pressure within at 
least a majority of the selected section of the formation, whe^gin the controlled pressure 
is at least about 2.0 bar absolute. 

2144. The method of claim 2117, further comprising Controlling formation conditions to 
produce the mixture, wherein a partial pressure of H£ within the mixture is greater than 
about 0.5 bar. 

2 1 45 . The method of claim 2 1 44, wherein theyfrartial pressure of H2 within the mixture 
is measured when the mixture is at a production well. 

2 1 46. The method of claim 2117, further comprising altering a pressure within the 
formation to inhibit production of hydrocarbons from the formation having carbon 
numbers greater than about 25. 

2147. The method of claim 2117, fiiither comprising controlling formation conditions 
by recirculating a portion of hydrogen from the mixture into the formation. 

2148. The method of claim 2117, further comprising: 
providing hydrogen (Kb/to the heated section to hydrogenate hydrocarbons 

within the section; and 

heating a portion of the/ section with heat from hydrogenation. 



2 1 49. The method of claim 
producing hydrogen 



117, further comprising: 
ahd condensable hydrocarbons from the formation; and 
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hydrogenating a portion of the produced condensable hydrocarbons with at least a 
portion of the produced hydrogen. 



2150. The method of claim 2117, wherein allowing the hep 
increasing a permeability of a majority of the selected section 
millidarcy. 



to transfer comprises 
to greater than about 100 



2151. The method of claim 2117, wherein allowing the heat to transfer comprises 
substantially uniformly increasing a permeability of a majority of the selected section. 

2152. The method of claim 2117, further comprising controlling the heat to yield greater 
than about 60 % by weight of condensabl/ hydrocarbons, as measured by the Fischer 
Assay. 

2153. The method of claim 2117, vsjherein producing the mixture comprises producing 
the mixture in a production well, anfl wherein at least about 7 heat sources are disposed in 
the formation for each production Avell. 

21 54. The method of claim 2 y\ 7, further comprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat 
sources are located in the formation in a unit of heat sources, and wherein the unit of heat 
sources comprises a triangular pattern. 

2155. The method of cpim 2117, further comprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat 
sources are located in me formation in a unit of heat sources, wherein the unit of heat 
sources comprises a triangular pattern, and wherein a plurality of the units are repeated 
over an area of the formation to form a repetitive pattern of units. 



2156. A method 
heating a 



first 



treating a hydrocarbon containing formation in situ, comprising: 
section of the formation to produce a mixture from the formation; 
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V 



heating a second section of the formation; and 

recirculating a portion of the produced mixture from the first section into the 
second section of the formation to provide a reducing environment within the second 
section of the formation. / 

2157. The method of claim 2 1 56, further comprising maintaining a temperature within 
the first section or the second section within a pyrolysisyfemperature range. 

2158. The method of claim 2156, wherein heatingrhe first or the second section 
comprises heating with an electrical heater. / 

2159. The method of claim 2156, wherein heating the first or the second section 
comprises heating with a surface burner. / 

2160. The method of claim 2156, whefein heating the first or the second section 
comprises heating with a flameless di/tributed combustor. 

2161. The method of claim 2 1 56/wherein heating the first or the second section 
comprises heating with a natural distributed combustor. 

2162. The method of claim ^156, further comprising controlling a pressure and a 
temperature within at least ainajority of the first or second section of the formation, 
wherein the pressure is controlled as a function of temperature, or the temperature is 
controlled as a function of/pressure. 

2163. The method of cl 
average heating rate of | 
during pyrolysis. / 

2164. The method of claim 2156, wherein heating the first or the second section 
comprises: 
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aim 2156, further comprising controlling the heat such that an 
le first or the second section is less than about 1 °C per day 



heating a selected volume (V)of the hydrocarbon containing formation from one 
or more heat sources, wherein the formation has an average heat capacity (C v ), and 
wherein the heating pyrolyzes at least some hydrocarbons within the selected volume of 
the formation; and / 

wherein heating energy/day provided to the volume is equal jo or less than Pwr, 
wherein Pwr is calculated by the equation: / 

Pwr = h*V*C v *p B / 

wherein Pwr is the heating energy/day, h is an average heating rate of the 
formation, p B is formation bulk density, and wherein the heating rate is less than about 10 
°C/day. / 

2165. The method of claim 2156, wherein heating the first or the second section 
comprises transferring heat substantially by conduction. 

2166. The method of claim 2156, wherein heating the first or the second section 
comprises heating the first or the second section such that a thermal conductivity of at 
least a portion of the first or the second section is greater than about 0.5 W/(m °C). 

2167. The method of claim 2156, wh< 
hydrocarbons having an API gravity oi 

2168. The method of claim 2156/wherein the produced mixture comprises condensable 
hydrocarbons, and wherein abouyO.l % by weight to about 15 % by weight of the 
condensable hydrocarbons are olefins. 

2 1 69. The method of claim 
condensable hydrocarbons, a 
condensable hydrocarbons n 



rein the produced mixture comprises condensable 
'at least about 25°. 



156, wherein the produced mixture comprises non- 
fid wherein a molar ratio of ethene to ethane in the non- 
lges from about 0.001 to about 0.15. 
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2 170. The method of claim 2 156, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by weight, wfyen calculated on an atomic 
basis, of the condensable hydrocarbons is nitrogen. 

2171 . The method of claim 2156, wherein the produced^ mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by we^ht, when calculated on an atomic 
basis, of the condensable hydrocarbons is oxygen. 

2172. The method of claim 2156, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is smfur. 

2173. The method of claim 2156, wherein the produced mixture comprises condensable 
hydrocarbons, wherein about 5 % by weight to about 30 % by weight of the condensable 
hydrocarbons comprise oxygen containing compounds, and wherein the oxygen 
containing compounds comprise phenols. 

2 1 74. The method of claim 2156; wherein the produced mixture comprises condensable 
hydrocarbons, and wherein greater than about 20 % by weight of the condensable 
hydrocarbons are aromatic compounds. 

2175. The method of clainy2156 J wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 5 % by weight of the condensable 
hydrocarbons comprises multi-ring aromatics with more than two rings. 



2176. The method of caaim 2156, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 0.3 % by weight of the condensable 
hydrocarbons are asphaltenes. 



V 
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21 77. The method of claim 2156, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein about 5 % by weight to about 30 °yfo by weight of the 
condensable hydrocarbons are cycloalkanes. 



O 
si-: 
§ 



10 



15 



20 



2 1 78. The method of claim 2 1 56, wherein the producecf mixture comprises a non- 
condensable component, wherein the non-condensabler component comprises hydrogen, 
wherein the hydrogen is greater than about 10 % by/volume of the non-condensable 
component, and wherein the hydrogen is less thai/about 80 % by volume of the non- 
condensable component. 

21 79. The method of claim 2156, wherein rfie produced mixture comprises ammonia, 
and wherein greater than about 0.05 % by weight of the produced mixture is ammonia. 

21 80. The method of claim 2156, whe/ein the produced mixture comprises ammonia, 
and wherein the ammonia is used to produce fertilizer. 

2181. The method of claim 2156, Anther comprising controlling a pressure within at 
least a majority of the first or second section of the formation, wherein the controlled 
pressure is at least about 2.0 bar absolute. 

2182. The method of claim 2rl 56, further comprising controlling formation conditions to 
produce the mixture, whereiji a partial pressure of H2 within the mixture is greater than 
about 0.5 bar. 



25 



30 



2183. The method of claim 2 1 82, wherein the partial pressure of H2 within the mixture 
is measured when the mixture is at a production well. 



2184. The method of c 
formation to inhibit produ< 
numbers greater than about 



aim 2156, further comprising altering a pressure within the 
tction of hydrocarbons from the formation having carbon 
25. 
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2185. The method of claim 2156, further comprising: ; 
providing hydrogen (H2) to the first or second section to hydrogenate 

hydrocarbons within the first or second section; and 

heating a portion of the first or second sectioft with heat from hydrogenation. 

2 1 86. The method of claim 2156, further comprising: 
producing hydrogen and condensable hydrocarbons from the formation; and 
hydrogenating a portion of the produced condensable hydrocarbons with at least a 

portion of the produced hydrogen. 

2187. The method of claim 2156, wherein heating the first or the second section 
comprises increasing a permeability of ^majority of the first or the second section to 
greater than about 100 millidarcy. 

2188. The method of claim 2156, wherein heating the first or the second section 
comprises substantially uniformly increasing a permeability of a majority of the first or 
the second section. 

2189. The method of claim 213(6, further comprising controlling the heat to yield greater 
than about 60 % by weight of condensable hydrocarbons, as measured by the Fischer 
Assay. 

2190. The method of claim 2156, wherein producing the mixture comprises producing 
the mixture in a production well, and wherein at least about 7 heat sources are disposed in 
the formation for each production well. 



2191. The method of alaim 2156, further comprising providing heat from three or more 
heat sources to at least /a portion of the formation, wherein three or more of the heat 



sources are located in 
sources comprises a tri 



he formation in a unit of heat sources, and wherein the unit of heat 
angular pattern. 
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2 1 92. The method of claim 2156, further comprising providing $eat from three or more 
heat sources to at least a portion of the formation, wherein three/or more of the heat 
sources are located in the formation in a unit of heat sources, wherein the unit of heat 
sources comprises a triangular pattern, and wherein a plurality of the units are repeated 
over an area of the formation to form a repetitive pattern ok units. 

2193. A method of treating a hydrocarbon containing formation in situ, comprising: 
providing heat from one or more heat sourcesyio at least a portion of the 

formation; and / 

allowing the heat to transfer from the one or more heat sources to a selected 
section of the formation such that a permeability of at least a portion of the selected 
section increases to greater than about 100 milliparcy. 

2194. The method of claim 2193, wherein the one or more heat sources comprise at 
least two heat sources, and wherein superposition of heat from at least the two heat 
sources pyrolyzes at least some hydrocarbons within the selected section of the 
formation. 

2195. The method of claim 2193, fu 
the selected section within a pyrolysi: 

2196. The method of claim 2193,Avherein the one or more heat sources comprise 
electrical heaters. / 

2197. The method of claim 2193, wherein the one or more heat sources comprise 
surface burners. / 

2198. The method of claim zl93, wherein the one or more heat sources comprise 
flameless distributed combustors. 



ler comprising maintaining a temperature within 
f temperature range. 
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2 1 99. The method of claim 2 1 93, wherein the one or more heat sources comprise natural 
distributed combustors. / 

2200. The method of claim 2193, further comprising controlling a pressure and a 
temperature within at least a majority of the selected section of the formation, wherein 
the pressure is controlled as a function of temperatureyor the temperature is controlled as 
a function of pressure. / 

2201 . The method of claim 2193, further comprising controlling the heat such that an 
average heating rate of the selected section is \pss than about 1 °C per day during 
pyrolysis. / 

2202. The method of claim 2193, wherein providing heat from the one or more heat 
sources to at least the portion of formation comprises: 

heating a selected volume (V)of the hydrocarbon containing formation from the 
one or more heat sources, wherein the formation has an average heat capacity (C v ), and 
wherein the heating pyrolyzes at least some hydrocarbons within the selected volume of 
the formation; and / 

wherein heating energy/day provided to the volume is equal to or less than Pwr, 
wherein Pwr is calculated by tMe equation: 

Pwr = h*V*C v *p B I 

wherein Pwr is the heating energy/day, h is an average heating rate of the 
formation, p B is formationyoulk density, and wherein the heating rate is less than about 10 
°C/day. / 

2203. The method of iiaim 2193, wherein allowing the heat to transfer comprises 
transferring heat substantially by conduction. 

2204. The method of claim 2193, wherein providing heat from the one or more heat 
sources comprises heking the selected section such that a thermal conductivity of at least 
a portion of the selected section is greater than about 0.5 W/(m °C). 
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2205. The method of claim 2193, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons having an 
API gravity of at least about 25°. / 

2206. The method of claim 2193, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons, and 
wherein about 0.1 % by weight to about 15 % by weight of the condensable hydrocarbons 
are olefins. / 

2207. The method of claim 2193, further comprising producing a mixture from the 
formation, wherein the produced miOTure comprises non-condensable hydrocarbons, and 
wherein a molar ratio of ethene to eihane in the non-condensable hydrocarbons ranges 
from about 0.00 1 to about 0.15. / 

2208. The method of claim 21(93, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons, and 
wherein less than about 1 °/Jby weight, when calculated on an atomic basis, of the 
condensable hydrocarbon^is nitrogen. 

2209. The method of claim 2 1 93, further comprising producing a mixture from the 
formation, wherein ther produced mixture comprises condensable hydrocarbons, and 
wherein less than about 1 % by weight, when calculated on an atomic basis, of the 
condensable hydrocarbons is oxygen. 

2210. The method of claim 2193, further comprising producing a mixture from the 
formation, wherem the produced mixture comprises condensable hydrocarbons, and 
wherein less than about 1 % by weight, when calculated on an atomic basis, of the 
condensable hydrocarbons is sulfur. 
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22 1 1 . The method of claim 2193, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons, wherein 
about 5 % by weight to about 30 % by weight of the condensable hydrocarbons comprise 
oxygen containing compounds, and wherein the oxygen containing compounds comprise 
phenols. / 

2212. The method of claim 21 93, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons, and 
wherein greater than about 20 % by weigh/ of the condensable hydrocarbons are aromatic 
compounds. / 

2213. The method of claim 2193, fu/ther comprising producing a mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons, and 
wherein less than about 5 % by weight of the condensable hydrocarbons comprises multi- 
ring aromatics with more than two rings. 

2214. The method of claim 2193, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons, and 
wherein less than about O.Wo by weight of the condensable hydrocarbons are 
asphaltenes. / 

2215. The method of claim 2193, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons, and 
wherein about 5 % by weight to about 30 % by weight of the condensable hydrocarbons 
are cycloalkanes. / 

22 1 6. The method of claim 2193, further comprising producing a mixture from the 
formation, whereh l the produced mixture comprises a non-condensable component, 
wherein the non-c ^ndensable component comprises hydrogen, wherein the hydrogen is 
greater than about 10 % by volume of the non-condensable component, and wherein the 
hydrogen is less than about 80 % by volume of the non-condensable component. 

\ 
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22 1 7. The method of claim 2 1 93, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises ammonia, and wherein greater than 
about 0.05 % by weight of the produced mixrare is ammonia. 

22 1 8. The method of claim 2 1 93 , further ytomprising producing a mixture from the 
formation, wherein the produced mixture/comprises ammonia, and wherein the ammonia 
is used to produce fertilizer. 

10 2219. The method of claim 2193, fu/ther comprising controlling a pressure within at 
least a majority of the selected section of the formation, wherein the controlled pressure 
is at least about 2.0 bar absolute. 

2220. The method of claim 219$, further comprising controlling formation conditions to 
15 produce a mixture from the formation, wherein a partial pressure of H 2 within the mixture 
is greater than about 0.5 bar. 



20 



222 1 . The method of claim/2220, further comprising producing a mixture from the 
formation, wherein the part/al pressure of H2 within the mixture is measured when the 
mixture is at a production well. 



25 



2222. The method of claim 21 93, further comprising altering a pressure within the 
formation to inhibit production of hydrocarbons from the formation having carbon 
numbers greater than about 25. 

2223 . The method 6f claim 2193, further comprising producing a mixture from the 
formation and controlling formation conditions by recirculating a portion of hydrogen 
from the mixture into the formation. 



30 2224. The method of claim 2193, further comprising: 
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providing hydrogen (H2) to the heated section to hydrogenate hydrocarbons 
within the section; and 



heating a portion of the section with heat from hydrogenation. 



2225. The method of claim 2193, further comprising: 
producing hydrogen and condensable hydrocarbons from the formation; and 
hydrogenating a portion of the produced condensable hydrocarbons with at least a 

portion of the produced hydrogen. 

2226. The method of claim 2193, further comprising increasing a permeability of a 
majority of the selected section to greater than about 5 Darcy. 

2227. The method of claim 2193, wherein allowing the heat to transfer comprises 
substantially uniformly increasing/a permeability of a majority of the selected section. 

2228. The method of claim 2V93, further comprising controlling the heat to yield greater 
than about 60 % by weight oycondensable hydrocarbons, as measured by the Fischer 
Assay. 

2229. The method of clsfim 2193, further comprising producing a mixture in a 
production well, wherejn at least about 7 heat sources are disposed in the formation for 
each production well. 

2230. The method of claim 2 1 93, further comprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat 
sources are located in the formation in a unit of heat sources, and wherein the unit of heat 
sources comprises a triangular pattern. 



223 1 . The mjbthod of claim 21 93, further comprising providing heat from three or more 
heat sources lio at least a portion of the formation, wherein three or more of the heat 
sources are k cated in the formation in a unit of heat sources, wherein the unit of heat 
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sources comprises a triangular pattern, and wherein a plurality of the units are repeated 
over an area of the formation to form a repetitive pattern of units. 



2232. A method of treating a hydrocarbon containing formation in situ, comprising: 
providing heat from one or more heat sources to at least a portion of the 

formation; and / 

allowing the heat to transfer from the one or more heat sources to a selected 
section of the formation such that a permeability of a majority of at least a portion of the 
selected section increases substantially uniformly. 

2233. The method of claim 2232, whe/ein the one or more heat sources comprise at 
least two heat sources, and wherein superposition of heat from at least the two heat 
sources pyrolyzes at least some hydrocarbons within the selected section of the 
formation. / 

•2234. The method of claim 22^2, further comprising maintaining a temperature within 
the selected section within a pyrolysis temperature range. 

2235. The method of claim 2232, wherein the one or more heat sources comprise 
electrical heaters. / 

2236. The method ofifclaim 2232, wherein the one or more heat sources comprise 
surface burners. / 

2237. The method of claim 2232, wherein the one or more heat sources comprise 
flameless distributed combustors. 

2238. The met lod of claim 2232, wherein the one or more heat sources comprise natural 
distributed com Dustors. 
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2239. The method of claim 2232, further comprising controlling a pressure and a 
temperature within at least a majority of the selected section of the formation, wherein 
the pressure is controlled as a function of temperature, or the temperature is controlled as 
a function of pressure. / 

2240. The method of claim 2232, further comprising controlling the heat such that an 
average heating rate of the selected section is leps than about 1 °C per day during 
pyrolysis. / 

2241. The method of claim 2232, wherein providing heat from the one or more heat 
sources to at least the portion of formation comprises: 

heating a selected volume (V) of the hydrocarbon containing formation from the 
one or more heat sources, wherein thef formation has an average heat capacity (C v ), and 
wherein the heating pyrolyzes at least some hydrocarbons within the selected volume of 
the formation; and / 

wherein heating energy/da/y provided to the volume is equal to or less than Pwr, 
wherein Pwr is calculated by the equation: 

Pwr = /z*F*C v *p fi / 

wherein Pwr is the heating energy/day, h is an average heating rate of the 
formation, p B is formation bulk density, and wherein the heating rate is less than about 10 
°C/day. / 

2242. The method of claim 2232, wherein allowing the heat to transfer comprises 
transferring heat substantially by conduction. 

2243. The methocyof claim 2232, wherein providing heat from the one or more heat 
sources comprises /heating the selected section such that a thermal conductivity of at least 
a portion of the selected section is greater than about 0.5 W/(m °C). 
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2244. The method of claim 2232, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons having an 
API gravity of at least about 25° 

2245. The method of claim 2232, further comprising n/oducing a mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons, and 
wherein about 0.1 % by weight to about 15 % by v^ight of the condensable hydrocarbons 
are olefins. 

2246. The method of claim 2232, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises non-condensable hydrocarbons, and 
wherein a molar ratio of ethene to ethane the non-condensable hydrocarbons ranges 
from about 0.001 to about 0.15. 

2247. The method of claim 2232, fii^her comprising producing a mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons, and 
wherein less than about 1 % by we/ght, when calculated on an atomic basis, of the 
condensable hydrocarbons is nitrogen. 

2248. The method of claim 2Z32, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons, and 
wherein less than about 1 % by weight, when calculated on an atomic basis, of the 
condensable hydrocarbons is oxygen. 



2249. The method of daim 2232, further comprising producing a mixture from the 
formation, wherein ther produced mixture comprises condensable hydrocarbons, and 
wherein less than abmit 1 % by weight, when calculated on an atomic basis, of the 
condensable hydrocarbons is sulfur. 



2250. The method 
formation, wherein 



of claim 2232, further comprising producing a mixture from the 
le produced mixture comprises condensable hydrocarbons, wherein 
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about 5 % by weight to about 30 % by weight of the condensable hydrocarbons comprise 
oxygen containing compounds, and wherein the oxygen containing compounds comprise 
phenols. 

225 1 . The method of claim 2232, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons, and 
wherein greater than about 20 % by weight of the condensate hydrocarbons are aromatic 
compounds. 

2252. The method of claim 2232, further comprisii^g producing a mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons, and 
wherein less than about 5 % by weight of the condensable hydrocarbons comprises multi- 
ring aromatics with more than two rings. 

2253. The method of claim 2232, further o6mprising producing a mixture from the 
formation, wherein the produced mixture (comprises condensable hydrocarbons, and 
wherein less than about 0.3 % by weighyof the condensable hydrocarbons are 
asphaltenes. 

2254. The method of claim 2232, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons, and 
wherein about 5 % by weight to /bout 30 % by weight of the condensable hydrocarbons 
are cycloalkanes. 



2255. The method of claim £232, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises a non-condensable component, 
wherein the non-condensaple component comprises hydrogen, wherein the hydrogen is 
greater than about 10 % by volume of the non-condensable component, and wherein the 
hydrogen is less than about 80 % by volume of the non-condensable component. 
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2256. The method of claim 2232, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises ammonia; and wherein greater than 
about 0.05 % by weight of the produced mixture is ammonia. 

2257. The method of claim 2232, further comprising oroducing a mixture from the 
formation, wherein the produced mixture comprises ajnmonia, and wherein the ammonia 
is used to produce fertilizer. 

2258. The method of claim 2232, further composing controlling a pressure within at 
least a majority of the selected section of the formation, wherein the controlled pressure 
is at least about 2.0 bar absolute. 

2259. The method of claim 2232, furtherytomprising controlling formation conditions to 
produce a mixture from the formation, wperein a partial pressure of H2 within the mixture 
is greater than about 0.5 bar. 

2260. The method of claim 2232, fufoher comprising producing a mixture from the 
formation, wherein the partial pressure of H2 within the mixture is measured when the 
mixture is at a production well. 

2261 . The method of claim 2232, further comprising altering a pressure within the 
formation to inhibit production of hydrocarbons from the formation having carbon 
numbers greater than about : 



2262. The method of claim 2232, further comprising producing a mixture from the 
formation and controlling formation conditions by recirculating a portion of hydrogen 
from the mixture into the formation. 



2263. The method of ( 
providing hydn ; 
within the section; and 



aim 2232, further comprising: 

gen (H 2 ) to the heated section to hydrogenate hydrocarbons 
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heating a portion of the section with heat from hydrogenation 

* / 

2264. The method of claim 2232, further comprising: 
producing hydrogen and condensable hydrocarbons^from the formation; and 
hydrogenating a portion of the produced condensable hydrocarbons with at least a 

portion of the produced hydrogen. 

2265. The method of claim 2232, wherein allowing the heat to transfer comprises 
increasing a permeability of a majority of the sele/ted section to greater than about 100 
millidarcy. 

2266. The method of claim 2232, further comprising controlling the heat to yield greater 
than about 60 % by weight of condensable hydrocarbons, as measured by the Fischer 
Assay. 

2267. The method of claim 2232, furthet comprising producing a mixture in a 
production well, wherein at least about / heat sources are disposed in the formation for 
each production well. 

2268. The method of claim 2232, fitrther comprising providing heat from three or more 
heat sources to at least a portion oy the formation, wherein three or more of the heat 
sources are located in the formation in a unit of heat sources, and wherein the unit of heat 
sources comprises a triangular pattern. 



2269. The method of claim 2232, further comprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat 
sources are located in the formation in a unit of heat sources, wherein the unit of heat 
sources comprises a triangular pattern, and wherein a plurality of the units are repeated 
over an area of the formation to form a repetitive pattern of units. 

2270. A method of treating a hydrocarbon containing formation in situ, comprising: 

\ 
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providing heat from one or more heat sources to at least a portion of the 
formation; and . 




section of the formation such that a porosity of a majority of at least a portion of the 
selected section increases substantially uniformly/ 

2271. The method of claim 2270, wherein the one or more heat sources comprise at 
least two heat sources, and wherein superposition of heat from at least the two heat 
sources pyrolyzes at least some hydrocarbons within the selected section of the 
formation. / 

2272. The method of claim 2270, furaier comprising maintaining a temperature within 
the selected section within a pyrolysis temperature range. 

2273. The method of claim 2270; wherein the one or more heat sources comprise 
electrical heaters. / 

2274. The method of claim 2270, wherein the one or more heat sources comprise 
surface burners. / 

2275. The method of claim 2270, wherein the one or more heat sources comprise 
flameless distributed combustors. 

2276. The method of claim 2270, wherein the one or more heat sources comprise natural 
distributed combustors 

2277. The method of claim 2270, further comprising controlling a pressure and a 
temperature within at 1 east a majority of the selected section of the formation, wherein 
the pressure is controlled as a function of temperature, or the temperature is controlled as 
a function of pressure. 
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2278. The method of claim 2270, further comprising controlling the heat such that an 
average heating rate of the selected section is less than about 1 °C per day during 
pyrolysis. / 

2279. The method of claim 2270, wherein providing heat from the one or more heat 
sources to at least the portion of formation comprises: 

heating a selected volume (V) of the hydrocarbon containing formation from the 
one or more heat sources, wherein the formation has an average heat capacity (C v ), and 
wherein the heating pyrolyzes at least some hydrocarbons within the selected volume of 
the formation; and / 

wherein heating energy/day provided to the volume is equal to or less than Pwr, 
wherein Pwr is calculated by the equation: 

Pwr = h*V*C v *p B / 

wherein Pwr is the heating/energy/day, h is an average heating rate of the 
formation, p B is formation bulk density, and wherein the heating rate is less than about 10 
°C/day. / 

2280. The method of claimy2270, wherein allowing the heat to transfer comprises 
transferring heat substantially by conduction. 

228 1 . The method of claim 2270, wherein providing heat from the one or more heat 
sources comprises heating the selected section such that a thermal conductivity of at least 
a portion of the selected section is greater than about 0.5 W/(m °C). 

2282. The method of claim 2270, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons having an 
API gravity of at least about 25°. 

2283. The method of claim 2270, further comprising producing a mixture from the 
formation, whereini the produced mixture comprises condensable hydrocarbons, and 
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wherein about 0.1 % by weight to about 15 % by weight of the condensable hydrocarbons 
are olefins. 



2284. The method of claim 2270, further comprising/producing a mixture from the 
formation, wherein the produced mixture comprisesoion-condensable hydrocarbons, and 
wherein a molar ratio of ethene to ethane in the njm-condensable hydrocarbons ranges 
from about 0.001 to about 0.15. 

2285. The method of claim 2270, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons, and 
wherein less than about 1 % by weight, yhen calculated on an atomic basis, of the 
condensable hydrocarbons is nitrogen. 

2286. The method of claim 2270, Mrther comprising producing a mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons, and 
wherein less than about 1 % by vweight, when calculated on an atomic basis, of the 
condensable hydrocarbons is oxygen. 

2287. The method of claim 2270, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons, and 
wherein less than about 1 % by weight, when calculated on an atomic basis, of the 
condensable hydrocarbonp is sulfur. 



2288. The method of alaim 2270, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons, wherein 
about 5 % by weight jfo about 30 % by weight of the condensable hydrocarbons comprise 
oxygen containing compounds, and wherein the oxygen containing compounds comprise 



phenols. 



2289. The method 



>f claim 2270, further comprising producing a mixture from the 



formation, wherein the produced mixture comprises condensable hydrocarbons, and 
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wherein greater than about 20 % by weight of the condensable hydrocarbons are aromatic 
compounds. 

2290. The method of claim 2270, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons, and 
wherein less than about 5 % by weight of the co/densable hydrocarbons comprises multi- 
ring aromatics with more than two rings. 

2291 . The method of claim 2270, furthei/comprising producing a mixture from the 
formation, wherein the produced mixtuye comprises condensable hydrocarbons, and 
wherein less than about 0.3 % by wei^it of the condensable hydrocarbons are 
asphaltenes. 

2292. The method of claim 2276, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons, and 
wherein about 5 % by weight^o about 30 % by weight of the condensable hydrocarbons 
are cycloalkanes. 

2293. The method of claim 2270, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises a non-condensable component, 
wherein the non-condensable component comprises hydrogen, wherein the hydrogen is 
greater than about la % by volume of the non-condensable component, and wherein the 
hydrogen is less thah about 80 % by volume of the non-condensable component. 

2294. The methofd of claim 2270, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises ammonia, and wherein greater than 
about 0.05 % by /weight of the produced mixture is ammonia. 



2295. The method of claim 2270, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises ammonia, and wherein the ammonia 
is used to prodi ce fertilizer. 
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2296. The method of claim 2270, further comprising controlling a pressure within at 
least a majority of the selected section of the formation, wherein the controlled pressure 
is at least about 2.0 bar absolute. * 

2297. The method of claim 2270, further comprising controlling formation conditions to 
produce a mixture from the formation, wherein a partial pressure of H2 within the mixture 
is greater than about 0.5 bar. / 

2298. The method of claim 2270, further comprising producing a mixture from the 
formation, wherein the partial pressure of H2 within the mixture is measured when the 
mixture is at a production well. / 

2299. The method of claim 2270, further comprising altering a pressure within the 
formation to inhibit production of hydrocarj&ons from the formation having carbon 
numbers greater than about 25. / 

2300. The method of claim 2270, further comprising producing a mixture from the 
formation and controlling formation conditions by recirculating a portion of hydrogen 
from the mixture into the formatioiy 

2301 . The method of claim 2276, further comprising: 

providing hydrogen (Hit to the heated section to hydrogenate hydrocarbons 
within the section; and / 

heating a portion of thfe section with heat from hydrogenation. 

2302. The method of claim 2270, further comprising: 

producing hydrogen and condensable hydrocarbons from the formation; and 
hydrogenating a portion of the produced condensable hydrocarbons with at least a 
portion of the produced hydrogen. 
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2303. The method of claim 2270, wherein allowing the heat to transfer comprises 
increasing a permeability of a majority of the selected section to greater than about 100 
millidarcy. 

2304. The method of claim 2270, wherein allowing the heat to transfer comprises 
substantially uniformly increasing a permeability of a majority of the selected section. 

2305. The method of claim 2270, further comprising controlling the heat to yield greater 
than about 60 % by weight of condensable hydrocarbons, as measured by the Fischer 
Assay. / 

2306. The method of claim 2270, further compr ising producing a mixture in a 
production well, and wherein at least about 7 tieat sources are disposed in the formation 
for each production well . / 

2307. The method of claim 2270, further comprising providing heat from three or more 
heat sources to at least a portion of the/Formation, wherein three or more of the heat 
sources are located in the formation m a unit of heat sources, and wherein the unit of heat 
sources comprises a triangular pattern. 

2308. The method of claim 2270, further comprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat 
sources are located in the formation in a unit of heat sources, wherein the unit of heat 
sources comprises a triangular pattern, and wherein a plurality of the units are repeated 
over an area of the formation to form a repetitive pattern of units. 

2309. A method of treating a hydrocarbon containing formation in situ, comprising: 
providing heat from one or more heat sources to at least a portion of the 

formation; / 

allowing the heafl to transfer from the one or more heat sources to a selected 
section of the formation] and 



604 



Conley, Rose & Tayon, P.C. 



controlling the heat to yield at least about 15 % by weight of a total organic 
carbon content of at least some of the hydrocarbon containing formation into condensable 
hydrocarbons. 

23 10. The method of claim 2309, wherein the one or more/neat sources comprise at 
least two heat sources, and wherein superposition of heatirom at least the two heat 
sources pyrolyzes at least some hydrocarbons within the selected section of the 
formation. / 

23 1 1 . The method of claim 2309, further comprising maintaining a temperature within 
the selected section within a pyrolysis temperaaire range. 

23 12. The method of claim 2309, wherein/the one or more heat sources comprise 
electrical heaters. / 

2313. The method of claim 2309, wherein the one or more heat sources comprise 
surface burners. / 

23 14. The method of claim 2309/wherein the one or more heat sources comprise 
flameless distributed combustora 

23 1 5. The method of claim ik 09, wherein the one or more heat sources comprise natural 
distributed combustors. / 

2316. The method of claim 2309, further comprising controlling a pressure and a 
temperature within at least a majority of the selected section of the formation, wherein 
the pressure is controlled/as a function of temperature, or the temperature is controlled as 
a function of pressure. 
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23 17. The method of claim 2309, further comprising controlling the heat such that an 
average heating rate of the selected section is less than about 1 °C per day during 
pyrolysis. 

23 1 8. The method of claim 2309, wherein providing heat f$6m the one or more heat 
sources to at least the portion of formation comprises: 

heating a selected volume (V) of the hydrocarboii containing formation from the 
one or more heat sources, wherein the formation has m average heat capacity (C v ), and 
wherein the heating pyrolyzes at least some hydro^bons within the selected volume of 
the formation; and 

wherein heating energy/day provided t$/ the volume is equal to or less than iVr, 
wherein Pwr is calculated by the equation: 
Pwr = h*V*C v *p B 

wherein Pwr is the heating energV/day, h is an average heating rate of the 
formation, p B is formation bulk density /and wherein the heating rate is less than about 10 
°C/day. 

23 19. The method of claim 23 09 /wherein allowing the heat to transfer comprises 
transferring heat substantially bwconduction. 

2320. The method of claim 2309, wherein providing heat from the one or more heat 
sources comprises heating tMe selected section such that a thermal conductivity of at least 
a portion of the selected section is greater than about 0.5 W/(m °C). 

2321 . The method of claim 2309, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons having an 
API gravity of at least ftbout 25°. 



2322. The method of claim 2309, further comprising producing a mixture from the 
formation, wherein tl e produced mixture comprises condensable hydrocarbons, and 
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wherein about 0.1 % by weight to about 15 % by weight of the condensable hydrocarbons 
are olefins. 



2323. The method of claim 2309, further comprising producing a mixture from the 

// 

formation, wherein the produced mixture comprises non-condensable hydrocarbons, and 
wherein a molar ratio of ethene to ethane in the non-condensajrfe hydrocarbons ranges 
from about 0.001 to about 0.15. 

2324. The method of claim 2309, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises Condensable hydrocarbons, and 
wherein less than about 1 % by weight, when calcylated on an atomic basis, of the 
condensable hydrocarbons is nitrogen. 

2325. The method of claim 2309, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons, and 
wherein less than about 1 % by weight, wljen calculated on an atomic basis, of the 
condensable hydrocarbons is oxygen. 

2326. The method of claim 2309, fumier comprising producing a mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons, and 
wherein less than about 1 % by weight, when calculated on an atomic basis, of the 
condensable hydrocarbons is sulf 



2327. The method of claim 2309, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons, wherein 
about 5 % by weight to about 36 % by weight of the condensable hydrocarbons comprise 



oxygen containing compounds 
phenols. 



2328. The method of claim 
formation, wherein the 



and wherein the oxygen containing compounds comprise 



3309, further comprising producing a mixture from the 
produded mixture comprises condensable hydrocarbons, and 
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wherein greater than about 20 % by weight of the condensable hydrocarbons are aromatic 
compounds. 

2329. The method of claim 2309, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons, and 
wherein less than about 5 % by weight of the condensableXydrocarbons comprises multi- 
ring aromatics with more than two rings. / 

2330. The method of claim 2309, further comprising producing a mixture from the 
formation, wherein the produced mixture composes condensable hydrocarbons, and 
wherein less than about 0.3 % by weight of the condensable hydrocarbons are 
asphaltenes. / 

2331. The method of claim 2309, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons, and 
wherein about 5 % by weight to about 30 % by weight of the condensable hydrocarbons 
are cycloalkanes. / 

2332. The method of claim 2309, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises a non-condensable component, 
wherein the non-condensable/component comprises hydrogen, wherein the hydrogen is 
greater than about 10 % by volume of the non-condensable component, and wherein the 
hydrogen is less than abouy80 % by volume of the non-condensable component. 

2333. The method of claim 2309, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises ammonia, and wherein greater than 
about 0.05 % by weight/ of the produced mixture is ammonia. 

2334. The method of claim 2309, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises ammonia, and wherein the ammonia 
is used to produce fert lizer. 
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2335. The method of claim 2309, further comprising controlling a pressure within at 
least a majority of the selected section of the formation, wherein the controlled pressure 
is at least about 2.0 bar absolute. / 

2336. The method of claim 2309, further comprising controlling formation conditions to 
produce a mixture from the formation, wherein a Partial pressure of H2 within the mixture 
is greater than about 0.5 bar. / 

2337. The method of claim 2309, further comprising producing a mixture from the 
formation, wherein the partial pressure of H2 within the mixture is measured when the 
mixture is at a production well. / 

2338. The method of claim 2309, filmier comprising altering a pressure within the 
formation to inhibit production of hydrocarbons from the formation having carbon 
numbers greater than about 25 . / 

2339. The method of claim 2309, further comprising producing a mixture from the 
formation and controlling formation conditions by recirculating a portion of hydrogen 
from the mixture into the formation. 

2340. The method of claim 2309, further comprising: 

providing hydrogen (H2) to the heated section to hydrogenate hydrocarbons 
within the section; and / 

heating a portion of the section with heat from hydrogenation. 

2341 . The method oflclaim 2309, further comprising: 

producing hydrogen and condensable hydrocarbons from the formation; and 
hydrogenating a portion of the produced condensable hydrocarbons with at least a 
portion of the produo :d hydrogen. 
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2342. The method of claim 2309, wherein allowing the heat to transfer comprises 
increasing a permeability of a majority of the selected section t<^ greater than about 100 
millidarcy. 

2343. The method of claim 2309, wherein allowing thereat to transfer comprises 
substantially uniformly increasing a permeability of a majority of the selected section. 

2344. The method of claim 2309, wherein the hesfting is controlled to yield greater than 
about 60 % by weight of condensable hydrocarbons, as measured by the Fischer Assay. 

2345. The method of claim 2309, further co/nprising producing a mixture in a 
production well, and wherein at least about ^ heat sources are disposed in the formation 
for each production well. 

2346. The method of claim 2309, further comprising providing heat from three or more 
heat sources to at least a portion of thsf formation, wherein three or more of the heat 
sources are located in the formation jn a unit of heat sources, and wherein the unit of heat 
sources comprises a triangular patt^ 

2347. The method of claim 230>9, further comprising providing heat from three or more 
heat sources to at least a portioj/l of the formation, wherein three or more of the heat 
sources are located in the formation in a unit of heat sources, wherein the unit of heat 
sources comprises a triangular pattern, and wherein a plurality of the units are repeated 
over an area of the formation to form a repetitive pattern of units. 



2348. A method of treating a hydrocarbon containing formation in situ, comprising: 

providing heat frqm one or more heat sources to at least a portion of the 
formation; 

allowing the heaf to transfer from the one or more heat sources to a selected 
section of the formationl and 
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controlling the heat to yield greater than about 60 % by weight of condensable 
hydrocarbons, as measured by the Fischer Assay. 

2349. The method of claim 2348, wherein the one or more heat sources comprise at 
least two heat sources, and wherein superposition of heat from at least the two heat 
sources pyrolyzes at least some hydrocarbons withijs the selected section of the 
formation. 

2350. The method of claim 2348, further comprising maintaining a temperature within 
the selected section within a pyrolysis temperature range. 

2351. The method of claim 2348, whereip the one or more heat sources comprise 
electrical heaters. 

2352. The method of claim 2348, wh/rein the one or more heat sources comprise 
surface burners. 

2353. The method of claim 2348/wherein the one or more heat sources comprise 
flameless distributed combustorsy 

2354. The method of claim 2^48, wherein the one or more heat sources comprise natural 
distributed combustors. 



2355. The method of claim 2348, further comprising controlling a pressure and a 
temperature within at leastfa majority of the selected section of the formation, wherein 
the pressure is controlled ps a function of temperature, or the temperature is controlled as 
a function of pressure. 

2356. The method of ch im 2348, further comprising controlling the heat such that an 
average heating rate of the selected section is less than about 1 °C per day during 
pyrolysis. 
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2357. The method of claim 2348, wherein providing heat from the one or more heat 
sources to at least the portion of formation comprises: / 

heating a selected volume (V) of the hydrocarbon containing formation from the 
one or more heat sources, wherein the formation has An average heat capacity (C v ), and 
wherein the heating pyrolyzes at least some hydrocarbons within the selected volume of 
the formation; and / 

wherein heating energy/day provided to^the volume is equal to or less than Pwr 9 
wherein Pwr is calculated by the equation: / 

Pwr = h*V*C v *p B / 

wherein Pwr is the heating energy/day, h is an average heating rate of the 
formation, p B is formation bulk density, and wherein the heating rate is less than about 10 
°C/day. / 

2358. The method of claim 2348, wherein allowing the heat to transfer comprises 
transferring heat substantially by conduction. 

2359. The method of claim 2348, wherein providing heat from the one or more heat 
sources comprises heating thoselected section such that a thermal conductivity of at least 
a portion of the selected sect/on is greater than about 0.5 W/(m °C). 

2360. The method of claim 2348, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons having an 
API gravity of at least about 25°. 

2361 . The method of maim 2348, further comprising producing a mixture from the 
formation, wherein the/produced mixture comprises condensable hydrocarbons, and 
wherein about 0.1 % uy weight to about 15 % by weight of the condensable hydrocarbons 
are olefins. 
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2362. The method of claim 2348, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises non-conderfsable hydrocarbons, and 
wherein a molar ratio of ethene to ethane in the non-conden$able hydrocarbons ranges 
from about 0.001 to about 0.15. 

2363. The method of claim 2348, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons, and 
wherein less than about 1 % by weight, when calculated on an atomic basis, of the 
condensable hydrocarbons is nitrogen. 

2364. The method of claim 2348, further o&mprising producing a mixture from the 
formation, wherein the produced mixture ycomprises condensable hydrocarbons, and 
wherein less than about 1 % by weight, ^hen calculated on an atomic basis, of the 
condensable hydrocarbons is oxygen. j 

2365. The method of claim 2348,yfurther comprising producing a mixture from the 
formation, wherein the produced ihixture comprises condensable hydrocarbons, and 
wherein less than about 1 % by weight, when calculated on an atomic basis, of the 
condensable hydrocarbons is sulfur. 

2366. The method of claini 2348, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons, wherein 
about 5 % by weight to about 30 % by weight of the condensable hydrocarbons comprise 
oxygen containing compounds, and wherein the oxygen containing compounds comprise 
phenols. 



2367. The method of claim 2348, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons, and 
wherein greater than afbout 20 % by weight of the condensable hydrocarbons are aromatic 
compounds. 
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2368. The method of claim 2348, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons, and 
wherein less than about 5 % by weight of the condensable^ydrocarbons comprises multi- 
ring aromatics with more than two rings. 

2369. The method of claim 2348, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons, and 
wherein less than about 0.3 % by weight of the /ondensable hydrocarbons are 
asphaltenes. 

2370. The method of claim 2348, further Comprising producing a mixture from the 
formation, wherein the produced mixuWcomprises condensable hydrocarbons, and 
wherein about 5 % by weight to about ?p % by weight of the condensable hydrocarbons 
are cycloalkanes. 

2371 . The method of claim 2348, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises a non-condensable component, 
wherein the non-condensable component comprises hydrogen, wherein the hydrogen is 
greater than about 10 % by volume of the non-condensable component, and wherein the 
hydrogen is less than about 80 % by volume of the non-condensable component. 

2372. The method of claim 2348, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises ammonia, and wherein greater than 
about 0.05 % by weight cff the produced mixture is ammonia. 



2373. The method of claim 2348, further comprising producing a mixture from the 



formation, wherein the 
is used to produce fertil 



roduced mixture comprises ammonia, and wherein the ammonia 
zer. 
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2374. The method of claim 2348, further comprising controlling a pressure within at 
least a majority of the selected section of the formation, wherein the controlled pressure 
is at least about 2.0 bar absolute. 

2375. The method of claim 2348, further composing controlling formation conditions to 
produce a mixture from the formation, wherein a partial pressure of H2 within the mixture 
is greater than about 0.5 bar. / 

2376. The method of claim 2348, further comprising producing a mixture from the 
formation, wherein the partial pressur^f H2 within the mixture is measured when the 
mixture is at a production well. / 

2377. The method of claim 2348/ further comprising altering a pressure within the 
formation to inhibit production or hydrocarbons from the formation having carbon 
numbers greater than about 25./ 

2378. The method of claimZ>348, further comprising producing a mixture from the 
formation and controlling fi&rmation conditions by recirculating a portion of hydrogen 
from the mixture into the formation. 

2379. The method of /laim 2348, further comprising: 

providing hydrogen (H2) to the heated section to hydrogenate hydrocarbons 
within the section; and 

heating a pdrtion of the section with heat from hydrogenation. 

2380. The method of claim 2348, further comprising: 

producing hydrogen and condensable hydrocarbons from the formation; and 
hydrogen* ling a portion of the produced condensable hydrocarbons with at least a 
portion of the produced hydrogen. 

\ 
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2381. The method of claim 2348, wherein allowing the heat to transfer comprises 
increasing a permeability of a majority of the selected section to greater than about 100 
millidarcy. 



2382. The method of claim 2348, wherein allowing the heat to transfer comprises 
substantially uniformly increasing a permeability of ^majority of the selected section. 



10 



2383. The method of claim 2348, further comprising producing a mixture in a 
production well, and wherein at least about 7 h^t sources are disposed in the formation 
for each production well. 



15 



2384. The method of claim 2348, further comprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat 
sources are located in the formation in minit of heat sources, and wherein the unit of heat 
sources comprises a triangular pattern./ 



m 
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2385. The method of claim 2348, ftirther comprising providing heat from three or more 
heat sources to at least a portion otf the formation, wherein three or more of the heat 
sources are located in the formation in a unit of heat sources, wherein the unit of heat 
sources comprises a triangular pattern, and wherein a plurality of the units are repeated 
over an area of the formation to form a repetitive pattern of units. 



25 
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2386. A method of treating a hydrocarbon containing formation in situ, comprising: 

heating a first section of the formation to pyrolyze at least some hydrocarbons in 

the first section and produce a first mixture from the formation; 

heating a second section of the formation to pyrolyze at least some hydrocarbons 

in the second section and/ produce a second mixture from the formation; and 

leaving an unpyrolyzed section between the first section and the second section to 

inhibit subsidence of the formation. 
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2387. The method of claim 2386, further comprising maintaining a temperature within 
the first section or the second section within a pyrolysis temperature range. 



2388. The method of claim 2386, wherein heating the first section or heating the second 
section comprises heating with an electrical heater. . 

2389. The method of claim 2386, wherein heatingyihe first section or heating the second 
section comprises heating with a surface burner. / 

2390. The method of claim 2386, wherein heating the first section or heating the second 
section comprises heating with a flameless distributed combustor. 

2391. The method of claim 2386, wherein heating the first section or heating the second 
section comprises heating with a naturalMistributed combustor. 

2392. The method of claim 2386, fupier comprising controlling a pressure and a 
temperature within at least a majority of the first or second section of the formation, 
wherein the pressure is controlled as a function of temperature, or the temperature is 
controlled as a function of pressure. 

2393. The method of claim 23b6, further comprising controlling the heat such that an 
average heating rate of the first or second section is less than about 1 °C per day during 
pyrolysis. / 

2394. The method of claim/2386, wherein heating the first section or heating the second 
section comprises: 

heating a selected volume (V) of the hydrocarbon containing formation from one 
or more heat sources, wher ;in the formation has an average heat capacity (C v ), and 
wherein the heating pyroly;:es at least some hydrocarbons within the selected volume of 
the formation; and 
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wherein heating energy/day provided to the volume is equal to or less than Pwr, 
wherein Pwr is calculated by the equation: 
Pwr = /**F*C v % 

wherein Pwr is the heating energy/day, h is an average heating rate of the 
formation, p B is formation bulk density, and wherein th^heating rate is less than about 10 
°C/day. 

2395. The method of claim 2386, wherein heating the first section or heating the second 
section comprises transferring heat substantially by conduction. 

2396. The method of claim 2386, wherei/ heating the first section or heating the second 
section comprises heating the formation/such that a thermal conductivity of at least a 
portion of the first or second section, respectively, is greater than about 0.5 W/(m °C). 

2397. The method of claim 2386, /wherein the first or second mixture comprises 
condensable hydrocarbons having an API gravity of at least about 25°. 

2398. The method of claim 2^86, wherein the first or second mixture comprises 
condensable hydrocarbons, and wherein about 0.1 % by weight to about 15 % by weight 
of the condensable hydrocarbons are olefins. 

2399. The method of claim 2386, wherein the first or second mixture comprises non- 
condensable hydrocarbons, and wherein a molar ratio of ethene to ethane in the non- 
condensable hydrocarbons ranges from about 0.001 to about 0.15. 



2400. The method of claim 2386, wherein the first or second mixture comprises 
condensable hydrocarbons, and wherein less than about 1 % by weight, when calculated 
on an atomic basis, of the condensable hydrocarbons is nitrogen. 
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2401 . The method of claim 2386, wherein the first or second mixture comprises 
condensable hydrocarbons, and wherein less than about 1 % by weight, when calculated 
on an atomic basis, of the condensable hydrocarbons ifc oxygen. 

2402. The method of claim 2386, wherein the firs/or second mixture comprises 
condensable hydrocarbons, and wherein less than/about 1 % by weight, when calculated 
on an atomic basis, of the condensable hydrocasoons is sulfur. 

2403. The method of claim 2386, wherein the first or second mixture comprises 
condensable hydrocarbons, wherein about & % by weight to about 30 % by weight of the 
condensable hydrocarbons comprise oxygen containing compounds, and wherein the 
oxygen containing compounds compriserohenols. 

2404. The method of claim 2386, wherein the first or second mixture comprises 
condensable hydrocarbons, and wherein greater than about 20 % by weight of the 
condensable hydrocarbons are arom/atic compounds. 

2405. The method of claim 238©, wherein the first or second mixture comprises 
condensable hydrocarbons, and/vherein less than about 5 % by weight of the 
condensable hydrocarbons comprises multi-ring aromatics with more than two rings. 

2406. The method of clainy2386, wherein the first or second mixture comprises 
condensable hydrocarbonsjand wherein less than about 0.3 % by weight of the 
condensable hydrocarbons/are asphaltenes. 

2407. The method of clafim 2386, wherein the first or second mixture comprises 
condensable hydrocarbons, and wherein about 5 % by weight to about 30 % by weight of 
the condensable hydrocarbons are cycloalkanes. 



2408. The method of claim 2386, wherein the first or second mixture comprises a non- 



condensable component 



, and wherein the non-condensable component comprises 
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hydrogen, and wherein the hydrogen is greater than about 10 % by volume of the non- 
condensable component and wherein the hydrogen is less than about 80 % by volume of 
the non-condensable component. 



2409. The method of claim 2386, wherein the first or second mixture comprises 
ammonia, and wherein greater than about 0.05 % by weight of the first or second mixture 
is ammonia. 

2410. The method of claim 2386, wherein the fifst or second mixture comprises 
ammonia, and wherein the ammonia is used to/produce fertilizer. 

241 1 . The method of claim 2386, further Comprising controlling a pressure within at 
least a majority of the first or second secjaon of the formation, wherein the controlled 
pressure is at least about 2.0 bar absolul^ 

2412. The method of claim 2386, rarther comprising controlling formation conditions to 
produce the first or second mixture* wherein a partial pressure of H2 within the first or 
second mixture is greater than about 0.5 bar. 

2413. The method of claim 2386, wherein a partial pressure of H 2 within the first or 
second mixture is measured when the first or second mixture is at a production well. 

2414. The method of claim 2386, further comprising altering a pressure within the 
formation to inhibit production of hydrocarbons from the formation having carbon 
numbers greater than about 25. 



2415. The method of c 
by recirculating a 



aim 2386, further comprising controlling formation conditions 
portiqfn of hydrogen from the first or second mixture into the formation. 



2416. The method of e 



aim 2386, further comprising: 
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providing hydrogen (H2) to the first or second section to hydrogenate 
hydrocarbons within the first or second section, respectively; and 

heating a portion of the first or second section, respectively, with heat from 
hydrogenation. 

2417. The method of claim 2386, further comprising: 
producing hydrogen and condensable hydrocarbons from the formation; and 
hydrogenating a portion of the produce^ condensable hydrocarbons with at least a 

portion of the produced hydrogen. 

2418. The method of claim 2386, wherein heating the first section or heating the second 
section comprises increasing a permeability of a majority of the first or second section, 
respectively, to greater than about 100 millidarcy. 

2419. The method of claim 2386( wherein heating the first section or heating the second 
section comprises substantially uniformly increasing a permeability of a majority of the 
first or second section, respectively. 

2420. The method of clainy2386, further comprising controlling heating of the first or 
second section to yield greater than about 60 % by weight of condensable hydrocarbons, 
as measured by the Fischer Assay, from the first or second section, respectively. 

242 1 . The method of claim 23 86, wherein producing the first or second mixture 
comprises producing thp first or second mixture in a production well, and wherein at least 
about 7 heat sources ane disposed in the formation for each production well. 



2422. The method of claim 2386, further comprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat 
sources are located hi the formation in a unit of heat sources, and wherein the unit of heat 
sources comprises a triangular pattern. 
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2423. The method of claim 2386, further comprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat 
sources are located in the formation in a unit of heat sources, wherein the unit of heat 
sources comprises a triangular pattern, and wherein a plurality of the units are repeated 
over an area of the formation to form a repetitive pattern of units. 

2424. A method of treating a hydrocarbon containing formation in situ, comprising: 
providing heat from one or more heat ^ources to at least a portion of the 

formation; 

allowing the heat to transfer from 0e one or more heat sources to a selected 
section of the formation; and 

producing a mixture from the formation through one or more production wells, 
wherein the heating is controlled sucn that the mixture can be produced from the 
formation as a vapor, and wherein a/ least about 7 heat sources are disposed in the 
formation for each production well 

2425. The method of claim 2424, wherein the one or more heat sources comprise at 
least two heat sources, and wherein superposition of heat from at least the two heat 
sources pyrolyzes at least soijie hydrocarbons within the selected section of the 
formation. 

2426. The method of claim 2424, further comprising maintaining a temperature within 
the selected section within a pyrolysis temperature range. 

2427. The method of paim 2424, wherein the one or more heat sources comprise 
electrical heaters. 



2428. The method o 
surface burners. 



claim 2424, wherein the one or more heat sources comprise 
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2429. The method of claim 2424, wherein the one or more heat sources comprise 
flameless distributed, combustors. 



2430. The method of claim 2424, wherein the one or more^Keat sources comprise natural 
distributed combustors. 

243 1 . The method of claim 2424, further comprising controlling a pressure and a 
temperature within at least a majority of the selected section of the formation, wherein 
the pressure is controlled as a function of tempepture, or the temperature is controlled as 
a function of pressure. 

2432. The method of claim 2424, furthery^omprising controlling the heat such that an 
average heating rate of the selected section is less than about 1 °C per day during 
pyrolysis. 



2433. The method of claim 2424, Wherein providing heat from the one or more heat 
sources to at least the portion of fomxation comprises: 

heating a selected volume iV) of the hydrocarbon containing formation from the 
one or more heat sources, wherein the formation has an average heat capacity (C v ), and 
wherein the heating pyrolyzes pX least some hydrocarbons within the selected volume of 
the formation; and 

wherein heating energy/day provided to the volume is equal to or less than Pwr, 
wherein Pwr is calculated \jy the equation: 
Pwr = h*V*C v *p B 

wherein Pwr is thd heating energy/day, h is an average heating rate of the 
formation, p B is formation bulk density, and wherein the heating rate is less than about 10 



°C/day. 

2434. The method of c 
transferring heat 



aim 2424, wherein allowing the heat to transfer comprises 
substantially by conduction. 
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2435. The method of claim 2424, wherein providing heat from the one or more heat 
sources comprises heating the selected section such that a thermal conductivity of at least 
a portion of the selected section is greater than about 0.5 W/(m °C). 



2436. The method of claim 2424, wherein the produced mixture comprises condensable 
hydrocarbons having an API gravity of at least about 25°. 

2437. The method of claim 2424, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein about 0.1 % by weight to^about 15 % by weight of the 
condensable hydrocarbons are olefins. 

2438. The method of claim 2424, wherein the produced mixture comprises non- 
condensable hydrocarbons, and wherein a molar ratio of ethene to ethane in the non- 
condensable hydrocarbons ranges from aboutyO.001 to about 0.15. 

2439. The method of claim 2424, wherein/ the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is nitrogen. 

2440. The method of claim 2424, wnerein the produced mixture comprises condensable 
hydrocarbons, and wherein less thaiy about 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is oxygen. 

2441 . The method of claim 2424, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is sulfur. 

2442. The method of claim 2424, wherein the produced mixture comprises condensable 
hydrocarbons, wherein about 5 % by weight to about 30 % by weight of the condensable 
hydrocarbons comprise oxygon containing compounds, and wherein the oxygen 
containing compounds comprise phenols. 
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2443. The method of claim 2424, wherein the produced fixture comprises condensable 
hydrocarbons, and wherein greater than about 20 % by y/eight of the condensable 
hydrocarbons are aromatic compounds. 



2444. The method of claim 2424, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 5 % py weight of the condensable 
hydrocarbons comprises multi-ring aromatics with more than two rings. 

2445. The method of claim 2424, whereinythe produced mixture comprises condensable 
hydrocarbons, and wherein less than abou/0.3 % by weight of the condensable 
hydrocarbons are asphaltenes. 

2446. The method of claim 2424, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein about 5 % by weight to about 30 % by weight of the 
condensable hydrocarbons are cycloalkanes. 

2447. The method of claim 2424, wherein the produced mixture comprises a non- 
condensable component, wherein the non-condensable component comprises hydrogen, 
wherein the hydrogen is greater than about 10 % by volume of the non-condensable 
component, and wherein the l)!ydrogen is less than about 80 % by volume of the non- 
condensable component. 

2448. The method of claim 2424, wherein the produced mixture comprises ammonia, 
and wherein greater than attout 0.05 % by weight of the produced mixture is ammonia. 



2449. The method 
and wherein the ammonia 



of claftn 2424, wherein the produced mixture comprises ammonia, 
is used to produce fertilizer. 
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2450. The method of claim 2424, further comprising controlling a pressure within at 
least a majority of the selected section of the formation, wherein the controlled pressure 
is at least about 2.0 bar absolute. 

245 1 . The method of claim 2424, further comprising cjemtrolling formation conditions to 
produce the mixture, wherein a partial pressure of H^within the mixture is greater than 
about 0.5 bar. / 

2452. The method of claim 2452, wherein the partial pressure of H2 within the mixture 
is measured when the mixture is at a production well. 

2453. The method of claim 2424, further comprising altering a pressure within the 
formation to inhibit production of hydrocarbons from the formation having carbon 
numbers greater than about 25 . / 

2454. The method of claim 2424, further comprising controlling formation conditions 
by recirculating a portion of hydrogen from the mixture into the formation. 

2455. The method of claim 2424, further comprising: 

providing hydrogen (H2) to the heated section to hydrogenate hydrocarbons 
within the section; and / 

heating a portion of the section with heat from hydrogenation. 

2456. The method of claim 2424, further comprising: 

producing hydrogen and condensable hydrocarbons from the formation; and 
hydrogenapng a portion of the produced condensable hydrocarbons with at least a 
portion of the produced hydrogen. 

2457. The method of claim 2424, wherein allowing the heat to transfer comprises 
increasing a permeability of a majority of the selected section to greater than about 100 
millidarcy. 
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2458. The method of claim 2424, wherein allowing the heat to transfer comprises 
substantially uniformly increasing a permeability of a majoHty of the selected section. 

2459. The method of claim 2424, wherein the heating is controlled to yield greater than 
about 60 % by weight of condensable hydrocarbons, ad measured by the Fischer Assay. 

2460. The method of claim 2424, further comprising providing heat from three or more 
heat sources to at least a portion of the formation,Xvherein three or more of the heat 
sources are located in the formation in a unit of Jieat sources, and wherein the unit of heat 
sources comprises a triangular pattern. 

246 1 . The method of claim 2424, further Comprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat 
sources are located in the formation in arunit of heat sources, wherein the unit of heat 
sources comprises a triangular pattern/and wherein a plurality of the units are repeated 
over an area of the formation to form a repetitive pattern of units. 



2462. A method of treating a hydrocarbon containing formation in situ, comprising: 

providing heat from one pr more heat sources to at least a portion of the 
formation, wherein the one or pore heat sources are disposed within one or more first 
wells; 

allowing the heat to fransfer from the one or more heat sources to a selected 
section of the formation; and 

producing a mixture from the formation through one or more second wells, 
wherein one or more of lie first or second wells are initially used for a first purpose and 
are then used for one or more other purposes. 



2463. The method of 4laim 
from the formation, anc 
formation. 



2462, wherein the first purpose comprises removing water 
wherein the second purpose comprises providing heat to the 
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2464. The method of claim 2462, wherein the first purpose comprises removing water 
from the formation, and wherein the second purpose comprises producing the mixture. 

2465. The method of claim 2462, wherein the first purpose comprises heating, and 
wherein the second purpose comprises removing water from the formation. 

2466. The method of claim 2462, wherein the first purpose comprises producing the 
mixture, and wherein the second purpose comprises removing water from the formation. 

2467. The method of claim 2462, wherei/i the one or more heat sources comprise 
electrical heaters. 

2468. The method of claim 2462, vynerein the one or more heat sources comprise 
surface burners. 

2469. The method of claim 2462, wherein the one or more heat sources comprise 
flameless distributed combustors. 

2470. The method of dairy 2462, wherein the one or more heat sources comprise natural 
distributed combustors. 

2471. The method of claim 2462, further comprising controlling a pressure and a 
temperature within at /east a majority of the selected section of the formation, wherein 
the pressure is controlled as a function of temperature, or the temperature is controlled as 
a function of pressure. 



2472. The method of claim 2462, further comprising controlling the heat such that an 



average heating 
pyrolysis. 



tte of the selected section is less than about 1 .0 ° C per day during 
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2473. The method of claim 2462, wherein providing heat from the one or more heat 
sources to at least the. portion of the formation comprises* 

heating a selected volume (V) of the hydrocarbon containing formation from the 
one or more heat sources, wherein the formation has4n average heat capacity (C v ), and 
wherein the heating pyrolyzes at least some hydrocarbons within the selected volume of 
the formation; and / 

wherein heating energy/day provided to the volume is equal to or less than Pwr, 
wherein Pwr is calculated by the equation: / 

Pwr = h*V*C v *p B I 

wherein Pwr is the heating energy/day, h is an average heating rate of the 
formation, pn is formation bulk density Tand wherein the heating rate is less than about 10 
°C/day. / 

2474. The method of claim 2462, wherein providing heat from the one or more heat 
sources comprises heating the selected section such that a thermal conductivity of at least 
a portion of the selected section /s greater than about 0.5 W/(m °C). 

2475. The method of claim 2462, wherein the produced mixture comprises condensable 
hydrocarbons having an Aly gravity of at least about 25°. 

2476. The method of claim 2462, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein about 0.1 % by weight to about 15 % by weight of the 
condensable hydrocarbons are olefins. 

2477. The method of claim 2462, wherein the produced mixture comprises non- 
condensable hydrocarbons, and wherein a molar ratio of ethene to ethane in the non- 
condensable hydrocarbons ranges from about 0.001 to about 0.15. 

2478. The method of claim 2462, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is nitrogen. 
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2479. The method of claim 2462, wherein the produced mixture comprises condensable 

» 

hydrocarbons, and wherein less than about 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is oxygen. 

2480. The method of claim 2462, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is sulfur/ 

248 1 . The method of claim 2462, wherein the produced mixture comprises condensable 
hydrocarbons, wherein about 5 % by weight to about 30 % by weight of the condensable 
hydrocarbons comprise oxygen containing compounds, and wherein the oxygen 
containing compounds comprise phenol 

2482. The method of claim 2462, vynerein the produced mixture comprises condensable 
hydrocarbons, and wherein greater man about 20 % by weight of the condensable 
hydrocarbons are aromatic compounds. 

2483. The method of claim 2462, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 5 % by weight of the condensable 
hydrocarbons comprises multi-ring aromatics with more than two rings. 

2484. The method of claim 2462, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 0.3 % by weight of the condensable 
hydrocarbons are asphajrtenes. 



2485. The method of /claim 2462, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein about 5 % by weight to about 30 % by weight of the 
condensable hydrocarbons are cycloalkanes. 
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2486. The method of claim 2462, wherein the produced mixture comprises a non- 
condensable component, wherein the non-condensable component comprises hydrogen, 
wherein the hydrogen is greater than about 10 % by volume of the non-condensable 
component, and wherein the hydrogen is less than about §0 % by volume of the non- 
condensable component. 

2487. The method of claim 2462, wherein the produced mixture comprises ammonia, 
and wherein greater than about 0.05 % by weight of the produced mixture is ammonia. 

2488. The method of claim 2462, wherein me produced mixture comprises ammonia, 
and wherein the ammonia is used to produce fertilizer. 

2489. The method of claim 2462, further comprising controlling a pressure within at 
least a majority of the selected section of the formation, wherein the controlled pressure 
is at least about 2.0 bar absolute. 

2490. The method of claim 2462, further comprising controlling formation conditions to 
produce a mixture of condensable hydrocarbons and H2, wherein a partial pressure of H2 
within the mixture is greater man about 0.5 bar. 

2491 . The method of claim 2490, wherein the partial pressure of H2 is measured when 
the mixture is at a production well. 

2492. The method of claim 2462, further comprising altering a pressure within the 
formation to inhibit production of hydrocarbons from the formation having carbon 
numbers greater than about 25. 



2493. The method off claim 2462, further comprising controlling formation conditions, 
wherein controlling formation conditions comprises recirculating a portion of hydrogen 
from the mixture into the formation. 
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2494. The method of claim 2462, further comprising: 

providing hydrogen (H2) to the heated section to hydrogenate hydrocarbons 
within the section; and 

heating a portion of the section with heat from hydrogenation. 

f\ 

2495. The method of claim 2462, wherein the produced mixture comprises hydrogen 
and condensable hydrocarbons, the method further comprising hydrogenating a portion of 
the produced condensable hydrocarbons with at/least a portion of the produced hydrogen. 

2496. The method of claim 2462, wherein Allowing the heat to transfer comprises 
increasing a permeability of a majority of/he selected section to greater than about 100 
millidarcy. 

2497. The method of claim 2462, wMerein allowing the heat to transfer comprises 
substantially uniformly increasing amermeability of a majority of the selected section. 

2498. The method of claim 2462, further comprising controlling the heat to yield greater 
than about 60 % by weight of condensable hydrocarbons, as measured by the Fischer 
Assay. 

2499. The method of clainV 2462, wherein producing the mixture comprises producing 
the mixture in a production well, and wherein at least about 7 heat sources are disposed in 
the formation for each production well. 

2500. The method of claim 2462, further comprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat 
sources are located in the formation in a unit of heat sources, and wherein the unit of heat 
sources comprises a tmangular pattern. 



2501. The method c 
heat sources to at leapt 



f claim 2462, further comprising providing heat from three or more 
a portion of the formation, wherein three or more of the heat 
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sources are located in the formation in a unit of heat sources, wherein the unit of heat 
sources comprises a triangular pattern, and wherein a plurality of the units are repeated 
over an area of the formation to form a repetitive pattern of untf s. 

2502. A method for forming heater wells in a hydrocarbon containing formation, 
comprising: 

forming a first wellbore in the formation; 

forming a second wellbore in the formation i/sing magnetic tracking such that the 
second wellbore is arranged substantially parallel to the first wellbore; and 

providing at least one heating mechanism within the first wellbore and at least one 
heating mechanism within the second wellbore/such that the heating mechanisms can 
provide heat to at least a portion of the formation. 

2503. The method of claim 1, wherein superposition of heat from the at least one 
heating mechanism within the first wellbcre and the at least one heating mechanism 
within the second wellbore pyrolyzes atyleast some hydrocarbons within a selected 
section of the formation. 

2504. The method of claim 2502, fi&rther comprising maintaining a temperature within a 
selected section within a pyrolysisyfemperature range. 

2505. The method of claim 25^2, wherein the heating mechanisms comprise electrical 
heaters. 



2506. The method of claim £502, wherein the heating mechanisms comprise surface 
burners. 

2507. The method of claidn 2502, wherein the heating mechanisms comprise flameless 
distributed combustors. 
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2508. The method of claim 2502, wherein the heating mechanisms comprise natural 
distributed combustors. 



2509. The method of claim 2502, further comprising contro4ling a pressure and a 
temperature within at least a majority of a selected section/of the formation, wherein the 
pressure is controlled as a function of temperature, or t^e temperature is controlled as a 
function of pressure. 

25 10. The method of claim 2502, further comprising controlling the heat from the 
heating mechanisms such that heat transferred from the heating mechanisms to at least 
the portion of the hydrocarbons is less than atfout 1 °C per day during pyrolysis. 

2511. The method of claim 2502, furthe/ comprising: 

heating a selected volume (V) omhe hydrocarbon containing formation from the 
heating mechanisms, wherein the formation has an average heat capacity (C v ), and 
wherein the heating pyrolyzes at leas/ some hydrocarbons within the selected volume of 
the formation; and 

wherein heating energy/da£ provided to the volume is equal to or less than /Vr, 
wherein Pwr is calculated by ttuyequation: 
Pwr = h*V*C v *p B 

wherein Pwr is the heiting energy/day, h is an average heating rate of the 
formation, p B is formation bflk density, and wherein the heating rate is less than about 10 
°C/day. 



25 12. The method of cl^m 2502, further comprising allowing the heat to transfer from 
the heating mechanisms p at least the portion of the formation substantially by 
conduction. 



2513. The method of c 
mechanisms to at least 
least the portion of the 



aim 2502, further comprising providing heat from the heating 
the portion of the formation such that a thermal conductivity of at 
formation is greater than about 0.5 W/(m °C). 
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25 14. The method of claim 2502, further comprising^roducing a mixture from the 
formation, wherein the produced mixture comprises/condensable hydrocarbons having an 
API gravity of at least about 25°. / 

25 1 5. The method of claim 2502, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons, and 
wherein about 0.1 % by weight to about 15r% by weight of the condensable hydrocarbons 
are olefins. / 

2516. The method of claim 2502, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises non-condensable hydrocarbons, and 
wherein a molar ratio of ethene to etttane in the non-condensable hydrocarbons ranges 
from about 0.001 to about 0.15. / 

25 1 7. The method of claim 2502, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons, and 
wherein less than about 1 % by/weight, when calculated on an atomic basis, of the 
condensable hydrocarbons is nitrogen. 

251 8. The method of claim 2502, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons, and 
wherein less than about 1 r/o by weight, when calculated on an atomic basis, of the 
condensable hydrocarbons is oxygen. 

25 19. The method of alaim 2502, further comprising producing a mixture from the 
formation, wherein the/produced mixture comprises condensable hydrocarbons, and 
wherein less than about 1 % by weight, when calculated on an atomic basis, of the 
condensable hydrocarbons is sulfur. 
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2520. The method of claim 2502, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons, wherein 
about 5 % by weight to about 30 % by weight of the condensable hydrocarbons comprise 
oxygen containing compounds, and wherein the oxygeia containing compounds comprise 
phenols. / 

2521 . The method of claim 2502, further comprising producing a mixture from the 
formation, wherein the produced mixture composes condensable hydrocarbons, and 
wherein greater than about 20 % by weight of/the condensable hydrocarbons are aromatic 
compounds. / 

2522. The method of claim 2502, fiirthe/ comprising producing a mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons, and 
wherein less than about 5 % by weightrof the condensable hydrocarbons comprises multi- 
ring aromatics with more than two rings. 

2523. The method of claim 2502,yturther comprising producing a mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons, and 
wherein less than about 0.3 % by weight of the condensable hydrocarbons are 
asphaltenes. / 

2524. The method of claim£502, further comprising producing a mixture from the 
formation, wherein the proauced mixture comprises condensable hydrocarbons, and 
wherein about 5 % by weight to about 30 % by weight of the condensable hydrocarbons 
are cycloalkanes. / 

2525. The method of claim 2502, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises a non-condensable component, 
wherein the non-condensable component comprises hydrogen, wherein the hydrogen is 
greater than about 10 vo by volume of the non-condensable component, and wherein the 
hydrogen is less than about 80 % by volume of the non-condensable component. 



636 



Conley, Rose & Tayon, P.C. 



2526. The method of claim 2502, further comprising producing a ^tnixture from the 
formation, wherein the produced mixture comprises ammonia, aiyl wherein greater than 
about 0.05 % by weight of the produced mixture is ammonia. 

2527. The method of claim 2502, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises amjnonia, and wherein the ammonia 
is used to produce fertilizer. 

2528. The method of claim 2502, further comprising controlling a pressure within at 
least a majority of a selected section of the formation, wherein the controlled pressure is 
at least about 2.0 bar absolute. 

2529. The method of claim 2528, whereii/the partial pressure of H 2 within the mixture 
is greater than about 0.5 bar. 

2530. The method of claim 2502, fiirtner comprising producing a mixture from the 
formation, wherein the partial pressu/e of Hb within the mixture is measured when the 
mixture is at a production well. 

253 1 . The method of claim 2502, further comprising altering a pressure within the 
formation to inhibit productiory of hydrocarbons from the formation having carbon 
numbers greater than about 23. 



2532. The method of claini 2502, further comprising producing a mixture from the 
formation and controlling formation conditions by recirculating a portion of hydrogen 
from the mixture into the formation. 



2533. The method of clkim 
providing hydrogen 
formation; and 



2502, further comprising: 

(H2) to the portion to hydrogenate hydrocarbons within the 
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heating a portion of the formation with heat from hydrogenation. 



2534. The method of claim 2502, further comprising: 
producing hydrogen and condensable hydrocarbons from th6 formation; and 
hydrogenating a portion of the produced condensable hydrocarbons with at least a 

portion of the produced hydrogen. 

2535. The method of claim 2502, further comprising flowing heat to transfer from the 
heating mechanisms to a selected section of the formfation to pyrolyze at least some 
hydrocarbons within the selected section such that/a permeability of a majority of a 
selected section of the formation increases to greater than about 100 millidarcy. 

2536. The method of claim 2502, further comprising allowing heat to transfer from the 
heating mechanisms to a selected section ojt the formation to pyrolyze at least some 
hydrocarbons within the selected section/such that a permeability of a majority of the 
selected section increases substantially ^uniformly. 

2537. The method of claim 2502, ftirther comprising controlling the heat to yield greater 
than about 60 % by weight of condensable hydrocarbons, as measured by the Fischer 
Assay. 

2538. The method of claim 2^502, further comprising producing a mixture in a 
production well, and wherei^ at least about 7 heat sources are disposed in the formation 
for each production well. 

2539. The method of claim 2502, further comprising forming a production well in the 
formation using magnetic tracking such that the production well is substantially parallel 
to the first wellbore and coupling a wellhead to the third wellbore. 

2540. The method off claim 2502, further comprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat 
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sources are located in the formation in a unit of heat sources, and wherein the unit of heat 
sources comprises a triangular pattern. 



2541 . The method of claim 2502, further comprising providing lieat from three or more 
heat sources to at least a portion of the formation, wherein thr£e or more of the heat 
sources are located in the formation in a unit of heat source^, wherein the unit of heat 
sources comprises a triangular pattern, and wherein a plurality of the units are repeated 
over an area of the formation to form a repetitive pattern of units. 

2542. A method for installing a heater well into fl hydrocarbon containing formation, 
comprising: 

forming a bore in the ground using a stei6rable motor and an accelerometer; and 
providing a heating mechanism withinrthe bore such that the heating mechanism 
can transfer heat to at least a portion of th^r formation. 

2543. The method of claim 2542, further comprising installing at least two heater wells, 
and wherein superposition of heat frofn at least the two heater wells pyrolyzes at least 
some hydrocarbons within a selected section of the formation. 

2544. The method of claim 2542, further comprising maintaining a temperature within a 
selected section within a pyrolvsis temperature range. 

2545. The method of clainy2542, wherein the heating mechanism comprises an 
electrical heater. 

2546. The method of cl^im 2542, wherein the heating mechanism comprises a surface 
burner. 



2547. The method of plaim 2542, wherein the heating mechanism comprises a flameless 
distributed combustor. 
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2548. The method of claim 2542, wherein the heating mechanism comprises a natural 
distributed combustor. 

2549. The method of claim 2542, further comprising controlling a pressure and a 
temperature within at least a majority of a selected section of the formation, wherein the 
pressure is controlled as a function of temperature, or the temperature is controlled as a 
function of pressure. / 

2550. The method of claim 2542, further comprising controlling the heat from the 
heating mechanism such that heat transferred from the heating mechanism to at least the 
portion of the formation is less than about 1 °JC per day during pyrolysis. 

2551. The method of claim 2542, further comprising: 

heating a selected volume (V) of me hydrocarbon containing formation from the 
heating mechanism, wherein the formation has an average heat capacity (C v ), and 
wherein the heating pyrolyzes at leastsome hydrocarbons within the selected volume of 
the formation; and I 

wherein heating energy/dayprovided to the volume is equal to or less than Pwr, 
wherein Pwr is calculated by the ^quation: 

Pwr = h*V*C v *p B I 

wherein Pwr is the healing energy/day, h is an average heating rate of the 
formation, p B is formation bulk density, and wherein the heating rate is less than about 10 
°C/day. / 

2552. The method of claim 2542, further comprising allowing the heat to transfer from 
the heating mechanism to /at least the portion of the formation substantially by 
conduction. / 

2553. The method of claim 2542, further comprising providing heat from the heating 
mechanism to at least the portion of the formation such that a thermal conductivity of at 
least the portion of the formation is greater than about 0.5 W/(m °C). 
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2554. The method of claim 2542, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons having an 
API gravity of at least about 25°. 

2555. The method of claim 2542, further comprising t/oducing a mixture from the 
formation, wherein the produced mixture comprises /ondensable hydrocarbons, and 
wherein about 0.1 % by weight to about 15 % by ^eight of the condensable hydrocarbons 
are olefins. 

2556. The method of claim 2542, further comprising producing a mixture from the 
formation, wherein the produced mixture Comprises non-condensable hydrocarbons, and 
wherein a molar ratio of ethene to ethan/in the non-condensable hydrocarbons ranges 
from about 0.001 to about 0.15. 

2557. The method of claim 2542, ftirther comprising producing a mixture from the 
formation, wherein the produced nftixture comprises condensable hydrocarbons, and 
wherein less than about 1 % by weight, when calculated on an atomic basis, of the 
condensable hydrocarbons is nitrogen. 

2558. The method of claW2542, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons, and 
wherein less than about 1 f/o by weight, when calculated on an atomic basis, of the 
condensable hydrocarbons is oxygen. 



2559. The method of cflaim 2542, further comprising producing a mixture from the 
formation, wherein the broduced mixture comprises condensable hydrocarbons, and 
wherein less than abou ; 1 % by weight, when calculated on an atomic basis, of the 
condensable hydrocarbons is sulfur. 
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2560. The method of claim 2542, further comprising producing a mixture from the 

formation, wherein the produced mixture comprises condensable hydrocarbons, wherein 
* 

about 5 % by weight to about 30 % by weight of the condensable hydrocarbons comprise 
oxygen containing compounds, and wherein the oxygen containing compounds comprise 
phenols. / 

2561. The method of claim 2542, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons, and 
wherein greater than about 20 % by weight of me condensable hydrocarbons are aromatic 
compounds. / 

2562. The method of claim 2542, furtheWcomprising producing a mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons, and 
wherein less than about 5 % by weight pf the condensable hydrocarbons comprises multi- 
ring aromatics with more than two rings. 

2563. The method of claim 2542, Anther comprising producing a mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons, and 
wherein less than about 0.3 % by weight of the condensable hydrocarbons are 
asphaltenes. / 

2564. The method of clainy 2542, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons, and 
wherein about 5 % by weight to about 30 % by weight of the condensable hydrocarbons 
are cycloalkanes. / 

2565. The method of claim 2542, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises a non-condensable component, 
wherein the non-condensable component comprises hydrogen, wherein the hydrogen is 
greater than about 10 % by volume of the non-condensable component, and wherein the 
hydrogen is less than a^out 80 % by volume of the non-condensable component. 
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2566. The method of claim 2542, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises ammonia, and wherein greater than 
about 0.05 % by weight of the produced mixture is ammonia. / 

2567. The method of claim 2542, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises ammonia, and wherein the ammonia 
is used to produce fertilizer. / 

2568. The method of claim 2542, further comprising controlling a pressure within at 
least a majority of a selected section of the forpation, wherein the controlled pressure is 
at least about 2.0 bar absolute. / 

2569. The method of claim 2542, further comprising controlling formation conditions to 
produce a mixture from the formation, wherein a partial pressure of H2 within the mixture 
is greater than about 0.5 bar. / 

2570. The method of claim 2569, wherein the partial pressure of H2 within the mixture 
is measured when the mixture is aj a production well. 

2571 . The method of claim 2 
formation to inhibit productioi 
numbers greater than about 25 

2572. The method of claim 2542, further comprising producing a mixture from the 
formation and controlling/formation conditions by recirculating a portion of hydrogen 
from the mixture into the/formation. 

2573. The method of claim 2542, further comprising: 

providing hydrogen (H 2 ) to the at least the heated portion to hydrogenate 
hydrocarbons within the formation; and 
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12, further comprising altering a pressure within the 
l of hydrocarbons from the formation having carbon 



heating a portion of the formation with heat from hydrogenation. 

2574. The method of claim 2542, further comprising: 

producing hydrogen and condensable hydrocarbons irom the formation; and 
hydrogenating a portion of the produced condensable hydrocarbons with at least a 
portion of the produced hydrogen. / 

2575. The method of claim 2542, further comprising allowing heat to transfer from the 
heating mechanism to a selected section of the formation to pyrolyze at least some 
hydrocarbons within the selected section suclVthat a permeability of a majority of a 
selected section of the formation increases to greater than about 100 millidarcy. 

2576. The method of claim 2542, further comprising allowing heat to transfer from the 
heating mechanism to a selected section of the formation to pyrolyze at least some 
hydrocarbons within the selected section such that a permeability of a majority of the 
selected section increases substantially uniformly. 

2577. The method of claim 2542, further comprising controlling the heat to yield greater 
than about 60 % by weight of condensable hydrocarbons, as measured by the Fischer 
Assay. / 

2578. The method of claip 2542, further comprising producing a mixture in a 
production well, and wherein at least about 7 heating mechanisms are disposed in the 
formation for each production well. 

2579. The method of ilaim 2542, further comprising providing heat from three or more 
heat sources to at least/ a portion of the formation, wherein three or more of the heat 
sources are located injthe formation in a unit of heat sources, and wherein the unit of heat 
sources comprises a triangular pattern. 
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2580. The method of claim 2542, further comprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat 
sources are located in the formation in a unit of heat sources, wherein the unit of heat 
sources comprises a triangular pattern, and wherein a plurality of the units are repeated 
over an area of the formation to form a repetitive pattern of units. 

2581 . A method for installing of wells in a hydpocarbon containing formation, 
comprising: 

forming a wellbore in the formation bVgeosteered drilling; and 
providing a heating mechanism within the wellbore such that the heating 
mechanism can transfer heat to at least a/portion of the formation. 

2582. The method of claim 258 1 , further comprising maintaining a temperature within a 
selected section within a pyrolysis temperature range. 

2583. The method of claim 258/, wherein the heating mechanism comprises an 
electrical heater. 

2584. The method of claim ^581, wherein the heating mechanism comprises a surface 
burner. 

2585. The method of cl^im 2581, wherein the heating mechanism comprises a flameless 
distributed combustor. 

2586. The method of /claim 258 1, wherein the heating mechanism comprises a natural 
distributed combuston. 



2587. The method 
temperature within it 
pressure is controlled 
function of pressure 



f claim 2581, further comprising controlling a pressure and a 
least a majority of a selected section of the formation, wherein the 
as a function of temperature, or the temperature is controlled as a 
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2588. The method of claim 2581, further comprising controlling the heat from the 
heating mechanism such that heat transferred from the heating mechanism to at least the 
portion of the formation is less than about 1 °C per day during pyrolysis. 



2589. The method of claim 2581, further comprising: 

heating a selected volume (V) of the hydrocarbon containing formation from the 
heating mechanism, wherein the formation has an average heat capacity (C v ), and 
wherein the heating pyrolyzes at least some hydrocarbons within the selected volume of 
the formation; and / 

wherein heating energy/day pro/vided to the volume is equal to or less than Pwr, 
wherein Pwr is calculated by the equation: 

Pwr = h*V*C v *p B / 

wherein Pwr is the heating energy/day, h is an average heating rate of the 
formation, p B is formation bulk density, and wherein the heating rate is less than about 10 
°C/day. / 

2590. The method of clain^>58 1 , further comprising allowing the heat to transfer from 
the heating mechanism to aft least the portion of the formation substantially by 
conduction. / 

2591. The method of claim 2581, further comprising providing heat from the heating 
mechanism to at least me portion of the formation such that a thermal conductivity of at 
least the portion of the formation is greater than about 0.5 W/(m °C). 

2592. The method ©f claim 258 1 , further comprising producing a mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons having an 
API gravity of at lee st about 25°. 

2593. The method of claim 2581, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons, and 
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wherein about 0.1 % by weight to about 15 % by weight of the condensable hydrocarbons 
are olefins. 



2594. The method of claim 2581 ? further comprising producing a mixture from the 
formation, wherein the produced mixture comprises non-condensable hydrocarbons, and 
wherein a molar ratio of ethene to ethane in the non-condensable hydrocarbons ranges 
from about 0.001 to about 0.15. 

2595. The method of claim 2581, further comprising producing a mixture from the 
formation, wherein the produced mixture commises condensable hydrocarbons, and 
wherein less than about 1 % by weight, wherj/calculated on an atomic basis, of the 
condensable hydrocarbons is nitrogen. 

2596. The method of claim 2581, further comprising producing a mixture from the 
formation, wherein the produced mixtute comprises condensable hydrocarbons, and 
wherein less than about 1 % by weight, when calculated on an atomic basis, of the 
condensable hydrocarbons is oxygei/ 

2597. The method of claim 2581, further comprising producing a mixture from the 
formation, wherein the produced! mixture comprises condensable hydrocarbons, and 
wherein less than about 1 % by weight, when calculated on an atomic basis, of the 
condensable hydrocarbons is iulfur. 



2598. The method of claimf 2581, further comprising producing a mixture from the 
formation, wherein the proauced mixture comprises condensable hydrocarbons, wherein 
about 5 % by weight to about 30 % by weight of the condensable hydrocarbons comprise 
oxygen containing compounds, and wherein the oxygen containing compounds comprise 
phenols. 



2599. The method of cL 
formation, wherein the 



i im 



258 1, further comprising producing a mixture from the 
produced mixture comprises condensable hydrocarbons, and 
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wherein greater than about 20 % by weight of the condensable hydrocarbons are aromatic 
compounds. 

2600. The method of claim 2581, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons, and 
wherein less than about 5 % by weight of the concjirasable hydrocarbons comprises multi- 
ring aromaties with more than two rings. 

2601 . The method of claim 2581, further^omprising producing a mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons, and 
wherein less than about 0.3 % by weignt of the condensable hydrocarbons are 
asphaltenes. 

2602. The method of claim 258 1( further comprising producing a mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons, and 
wherein about 5 % by weight tp about 30 % by weight of the condensable hydrocarbons 
are cycloalkanes. 

2603. The method of claim 258 1 , further comprising producing a mixture from the 
formation, wherein the produced mixture comprises a non-condensable component, 
wherein the non-condensable component comprises hydrogen, wherein the hydrogen is 
greater than about 10 % by volume of the non-condensable component, and wherein the 
hydrogen is less than pout 80 % by volume of the non-condensable component. 

2604. The method jbf claim 2581, further comprising producing a mixture from the 
formation, wherein Ahe produced mixture comprises ammonia, and wherein greater than 
about 0.05 % by Weight of the produced mixture is ammonia. 



2605. The methjbd of claim 258 1 , further comprising producing a mixture from the 
formation, wherein the produced mixture comprises ammonia, and wherein the ammonia 
is used to produjbe fertilizer. 
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2606. The method of claim 258 1 , further comprising controlling a pressure within at 
least a majority of a selected section of the formation, wherein ^he controlled pressure is 
at least about 2.0 bar absolute. 

2607. The method of claim 2581, further comprising controlling formation conditions to 
produce a mixture from the formation, wherein a partial pressure of H2 within the mixture 
is greater than about 0.5 bar. 

2608. The method of claim 2607, wherein the partial pressure of H 2 within the mixture 
is measured when the mixture is at a production well. 

2609. The method of claim 258 1 , further comprising altering a pressure within the 
formation to inhibit production of hydrocarbons from the formation having carbon 
numbers greater than about 25. 

26 10. The method of claim 258 1 , further comprising producing a mixture from the 
formation and controlling formation conditions by recirculating a portion of hydrogen 
from the mixture into the formation. > 

261 1 . The method of claim 258 /, further comprising: 
providing hydrogen (Hb/to at least the heated portion to hydrogenate 

hydrocarbons within the formation; and 

heating a portion of tne formation with heat from hydrogenation. 



2612. The method of claim 258 1 , further comprising: 

producing hydrogen and condensable hydrocarbons from the formation; and 
hydrogenating a portion of the produced condensable hydrocarbons with at least a 

portion of the produced mydrogen. 
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2613. The method of claim 2581, further comprising allowing heat to transfer from the 
heating mechanism to a selected section of the formation to pyrolyze at least some 
hydrocarbons within the selected section such that a permeability of a majority of a 
selected section of the formation increases to greater than about 100 millidarcy. 

2614. The method of claim 2581, further comprising Allowing heat to transfer from the 
heating mechanism to a selected section of the formation to pyrolyze at least some 
hydrocarbons within the selected section such thaya permeability of a majority of the 
selected section increases substantially uniformh 

26 1 5. The method of claim 2581, further comprising controlling the heat to yield greater 
than about 60 % by weight of condensable hydrocarbons, as measured by the Fischer 
Assay. 

2616. The method of claim 2581, further comprising producing a mixture in a 
production well, and wherein at least ^ibout 7 heat sources are disposed in the formation 
for each production well. 

2617. The method of claim 258 1/ further comprising providing heat from three or more 
heat sources to at least a portion i>f the formation, wherein three or more of the heat 
sources are located in the formation in a unit of heat sources, and wherein the unit of heat 
sources comprises a triangular/pattern. 



261 8. The method of claim/258 1 , further comprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat 
sources are located in the formation in a unit of heat sources, wherein the unit of heat 
sources comprises a triangular pattern, and wherein a plurality of the units are repeated 
over an area of the formati m to form a repetitive pattern of units. 

261 9. A method of treatinaa hydrocarbon containing formation in situ, comprising: 
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heating a selected section of the formation with a heating element placed within a 
wellbore, wherein at least one end of the heating element is free to move axially within 

— /- 

2620. The method of claim 261 9, further comprising at least two heating elements 
within at least two wellbores, and wherein superposition of heat from at least the two 
heating elements pyrolyzes at least some hydrocarbo/is within a selected section of the 
formation. 

2621. The method of claim 2619, further comprising maintaining a temperature within 
the selected section within a pyrolysis temperature range. 

2622. The method of claim 2619, whereirythe heating element comprises a pipe-in-pipe 
heater. 

2623. The method of claim 261 9, wh^ein the heating element comprises a flame less 
distributed combustor. 

2624. The method of claim 261 9, wherein the heating element comprises a mineral 
insulated cable coupled to a support, and wherein the support is free to move within the 
wellbore. 

2625. The method of claim 2019, wherein the heating element comprises a mineral 
insulated cable suspended from a wellhead. 



2626. The method of claim G6 19, further comprising controlling a pressure and a 
temperature within at least af majority of a heated section of the formation, wherein the 



pressure is controlled as a : 
function of pressure. 



iction of temperature, or the temperature is controlled as a 
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2627. The method of claim 2619, further comprising controlling the heat such that an 
average heating rate of the heated section is less than about 1 °C per day during pyrolysis. 



2628. The method of claim 2619, wherein heating the section o^the formation further 
comprises: 

heating a selected volume (V) of the hydrocarbon coctfaining formation from the 
heating element, wherein the formation has an average hesft capacity (C v ), and wherein 
the heating pyrolyzes at least some hydrocarbons withii/the selected volume of the 
formation; and 

wherein heating energy/day provided to the/volume is equal to or less than Pwr, 
wherein Pwr is calculated by the equation: 
Pwr = h*V*C v *p B 

wherein Pwr is the heating energy/dayj h is an average heating rate of the 
formation, p B is formation bulk density, andywherein the heating rate is less than about 10 
°C/day. 

2629. The method of claim 261 9, whefein heating the section of the formation 
comprises transferring heat substantially by conduction. 

2630. The method of claim 26 \% further comprising heating the selected section of the 
formation such that a thermal conductivity of the selected section is greater than about 
0.5 W/(m °C). 

263 1 . The method of claim/261 9, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons having an 
API gravity of at least aboiit 25°. 



2632. The method of claim 261 9, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons, and 



wherein about 0.1 % by 
are olefins. 



weight to about 15 % by weight of the condensable hydrocarbons 
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2633. The method of claim 2619, further comprising producing^ mixture from the 
formation, wherein the produced mixture comprises non-condensable hydrocarbons, and 
wherein a molar ratio of ethene to ethane in the non-condensable hydrocarbons ranges 
from about 0.001 to about 0.15. / 

2634. The method of claim 2619, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons, and 
wherein less than about 1 % by weight, when calculated on an atomic basis, of the 
condensable hydrocarbons is nitrogen. / 

2635. The method of claim 2619, further comprising producing a mixture from the 
formation, wherein the produced mixture -comprises condensable hydrocarbons, and 
wherein less than about 1 % by weight, when calculated on an atomic basis, of the 
condensable hydrocarbons is oxygen. / 

2636. The method of claim 2619, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons, and 
wherein less than about 1 % by weight, when calculated on an atomic basis, of the 
condensable hydrocarbons is sulfur. 

2637. The method of claim 261 9, further comprising producing a mixture from the 
formation, wherein the proauced mixture comprises condensable hydrocarbons, wherein 
about 5 % by weight to about 30 % by weight of the condensable hydrocarbons comprise 
oxygen containing compounds, and wherein the oxygen containing compounds comprise 
phenols. / 

2638. The method oflclaim 2619, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons, and 
wherein greater than about 20 % by weight of the condensable hydrocarbons are aromatic 
compounds. J 
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2639. The method of claim 26 1 9, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises condensabl/hydrocarbons, and 
wherein less than about 5 % by weight of the condensable hyjfrocarbons comprises multi- 
ring aromatics with more than two rings. / 

2640. The method of claim 2619, further comprising^producing a mixture from the 
formation, wherein the produced mixture comprises^ condensable hydrocarbons, and 
wherein less than about 0.3 % by weight of the co/ndensable hydrocarbons are 
asphaltenes. / 

2641 . The method of claim 261 9, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises condensable hydrocarbons, and 
wherein about 5 % by weight to about 30 % by weight of the condensable hydrocarbons 
are cycloalkanes. / 

2642. The method of claim 2619, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises a non-condensable component, 
wherein the non-condensable component comprises hydrogen, wherein the hydrogen is 
greater than about 10 % by volume of the non-condensable component, and wherein the 
hydrogen is less than about 8y % by volume of the non-condensable component. 

2643. The method of claim 2619, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises ammonia, and wherein greater than 
about 0.05 % by weight on the produced mixture is ammonia. 

2644. The method of claim 2619, further comprising producing a mixture from the 
formation, wherein the produced mixture comprises ammonia, and wherein the ammonia 
is used to produce fertilizer. 
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2645. The method of claim 2619, further comprising controlling a pressure within the 
selected section of the formation, wherein the controlled pressure is at least about 2.0 bar 
absolute. I 

2646. The method of claim 26 1 9, further comprising controlling formation conditions to 
produce a mixture from the formation, wherein a partial pressure of H2 within the mixture 
is greater than about 0.5 bar. / 

2647. The method of claim 2647, wherein tht partial pressure of H2 within the mixture 
is measured when the mixture is at a production well. 

2648. The method of claim 261 9, further comprising altering a pressure within the 
formation to inhibit production of hydrocarbons from the formation having carbon 
numbers greater than about 25. / 

2649. The method of claim 26 1 9, further comprising producing a mixture from the 
formation and controlling formatic/n conditions by recirculating a portion of hydrogen 
from the mixture into the formation. 

2650. The method of claim 2/619, further comprising: 

providing hydrogen (H 2 ) to the heated section to hydrogenate hydrocarbons 
within the heated section; and 

heating a portion of fthe section with heat from hydrogenation. 

265 1 . The method of claim 26 1 9, further comprising: 

producing hydrogen and condensable hydrocarbons from the formation; and 
hydrogenating a portion of the produced condensable hydrocarbons with at least a 
portion of the produced ttydrogen. 

2652. The method of cflaim 2619, wherein heating comprises increasing a permeability 
of a majority of the hea :ed section to greater than about 100 millidarcy. 
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2653. The method of claim 2619, wherein heating comprises substantially uniformly 
increasing a permeability of a majority of the heated section. 

2654. The method of claim 2619, wherein the heating is ^controlled to yield greater than 
about 60 % by weight of condensable hydrocarbons, as/measured by the Fischer Assay. 

2655. The method of claim 2619, further comprising producing a mixture in a 
production well, and wherein at least about 7 heal/sources are disposed in the formation 
for each production well. / 

2656. The method of claim 2619, further comprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat 
sources are located in the formation in a i/nit of heat sources, and wherein the unit of heat 
sources comprises a triangular pattern. / 

2657. The method of claim 2619, further comprising providing heat from three or more 
heat sources to at least a portion of me formation, wherein three or more of the heat 
sources are located in the formation in a unit of heat sources, wherein the unit of heat 
sources comprises a triangular pattern, and wherein a plurality of the units are repeated 
over an area of the formation to/form a repetitive pattern of units. 

2658. A method of treating a hydrocarbon containing formation in situ, comprising: 
providing heat from one or more heat sources to at least a portion of the 

formation; / 

allowing the heat to/ transfer from the one or more heat sources to a selected 
section of the formation; and 

producing a mixtuie from the formation through a production well, wherein the 
production well is located such that a majority of the mixture produced from the 
formation comprises non-condensable hydrocarbons and a non-condensable component 
comprising hydrogen. 
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2659. The method of claim 2658, wherein the one or more heat sources comprise at 
least two heat sources, and wherein superposition of heat from at least the two heat 
sources pyrolyzes at least some hydrocarbons within the selected section of the 
formation. 

2660. The method of claim 2658, further comprising maintaining a temperature within 
the selected section within a pyrolysis temperaturerange. 

2661 . The method of claim 2658, wherein the production well is less than 
approximately 6 m from a heat source of therone or more heat sources. 

2662. The method of claim 2658, wherein the production well is less than 
approximately 3 m from a heat source of the one or more heat sources. 

2663. The method of claim 2658, wherein the production well is less than 
approximately 1.5 m from a heat source of the one or more heat sources. 

2664. The method of claim 26^8, wherein an additional heat source is positioned within 
a wellbore of the production v/ell. 

2665. The method of clain/ 2658, wherein the one or more heat sources comprise 
electrical heaters. 

2666. The method of cljiim 2658, wherein the one or more heat sources comprise 
surface burners. 



2667. The method of/claim 2658, wherein the one or more heat sources comprise 
flameless distributed qombustors. 
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2668. The method of claim 2658, wherein the one or more heat sources comprise natural 
distributed combustors. 

2669. The method of claim 2658, further comprising controlling a pressure and a 
temperature within at least a majority of the selected sectioii of the formation, wherein 
the pressure is controlled as a function of temperature, op4ie temperature is controlled as 
a function of pressure. / 

2670. The method of claim 2658, further comprising controlling the heat such that an 
average heating rate of the selected section is loss than about 1 °C per day during 
pyrolysis. / 

2671 . The method of claim 2658, wherein providing heat from the one or more heat 
sources to at least the portion of formation comprises: 

heating a. selected volume (V) ok the hydrocarbon containing formation from the 
one or more heat sources, wherein ther formation has an average heat capacity (C v ), and 
wherein the heating pyrolyzes at leapt some hydrocarbons within the selected volume of 
the formation; and / 

wherein heating energy/day provided to the volume is equal to or less than Pwr, 
wherein Pwr is calculated by the equation: 

Pwr = h*V*C v *p B I 

wherein Pwr is the heating energy/day, h is an average heating rate of the 
formation, p B is formation bulk density, and wherein the heating rate is less than about 10 
°C/day. / 

2672. The method of claim 2658, wherein allowing the heat to transfer from the one or 
more heat sources to the selected section comprises transferring heat substantially by 
conduction. / 
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2673. The method of claim 2658, wherein providing heat from the one or more heat 
sources comprises heating the selected section such that a thermal conductivity of at least 
a portion of the selected section is greater than about 0.5 W/(m °C) 

261 A, The method of claim 2658, wherein the produced mij^feure comprises condensable 
hydrocarbons having an API gravity of at least about 25°. 

2675. The method of claim 2658, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein about 0.1 % by weight tp about 15 % by weight of the 
condensable hydrocarbons are olefins. 

2676. The method of claim 2658, wherein a tfiolar ratio of ethene to ethane in the non- 
condensable hydrocarbons ranges from about 0.001 to about 0.15. 

2677. The method of claim 2658, where/n the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbon^ is nitrogen. 

2678. The method of claim 2658, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrorarbons is oxygen. 

2679. The method of claim 2658, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is sulfur. 



2680. The method of claim 2658, wherein the produced mixture comprises condensable 
hydrocarbons, wherein ^oout 5 % by weight to about 30 % by weight of the condensable 



hydrocarbons comprise 
containing compounds 



Dxygen containing compounds, and wherein the oxygen 
omprise phenols. 
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2681. The method of claim 2658, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein greater than about 20 % by weight of the condensable 
hydrocarbons are aromatic compounds. 



2682. The method of claim 2658, wherein the nfroduced mixture comprises condensable 
hydrocarbons, and wherein less than about 5 by weight of the condensable 
hydrocarbons comprises multi-ring aromatios with more than two rings. 

2683. The method of claim 2658, whe/ein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 0.3 % by weight of the condensable 
hydrocarbons are asphaltenes. 

2684. The method of claim 26^8, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein about 5 % by weight to about 30 % by weight of the 
condensable hydrocarbons arc cycloalkanes. 

2685. The method of claim 2658, wherein the produced mixture comprises a non- 
condensable component, /wherein the non-condensable component comprises hydrogen, 
wherein the hydrogen is/ greater than about 10 % by volume of the non-condensable 
component, and whereon the hydrogen is less than about 80 % by volume of the non- 
condensable component. 

2686. The method of claim 2658, wherein the produced mixture comprises ammonia, 
and wherein greater than about 0.05 % by weight of the produced mixture is ammonia. 

2687. The method of claim 2658, wherein the produced mixture comprises ammonia, 
and wherein the/ ammonia is used to produce fertilizer. 



2688. The method of claim 2658, further comprising controlling a pressure within at 
least a majority of the selected section of the formation, wherein the controlled pressure 
is at least aboi t 2.0 bar absolute. 
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2689. The method of claim 2658, further comprising controlling formation conditions to 
produce the mixture, wherein a partial pressure of H2 within the mixture is greater than 
about 0.5 bar. 



2690. The method of claim 2689, wherein the partial pressure of H2 within the mixture 
is measured when the mixture is at a production well. 

2691 . The method of claim 2658, further comprising altering a pressure within the 
formation to inhibit production of hycjrocarbons from the formation having carbon 
numbers greater than about 25. 

2692. The method of claim 26S&, further comprising controlling formation conditions 
by recirculating a portion of the hydrogen from the mixture into the formation. 

2693. The method of clainy2658, further comprising: 
providing hydrogei/(H2) to the heated section to hydrogenate hydrocarbons 

within the section; and 

heating a portioiVof the section with heat from hydrogenation. 

2694. The method of/claim 2658, further comprising: 
producing conpensable hydrocarbons from the formation; and 
hydrogenating a portion of the produced condensable hydrocarbons with at least a 

portion of the produced hydrogen. 



2695. The method Jbf claim 2658, wherein allowing the heat to transfer comprises 
increasing a permeability of a majority of the selected section to greater than about 100 



millidarcy. 



2696. The method 
substantially uniforbily 



of claim 2658, wherein allowing the heat to transfer comprises 
increasing a permeability of a majority of the selected section. 
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2697. The method of claim 2658, further comprising controlling the heat to yield greater 
than about 60 % by weight of condensable hydrocarbons, as measured by the Fischer 
Assay. i 

2698. The method of claim 2658, wherein producing the mixture comprises producing 
the mixture in a production well, and wherein at least about 7 heat sources are disposed in 
the formation for each production well. / 

2699. The method of claim 2658, further comprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat 
sources are located in the formation in yunit of heat sources, and wherein the unit of heat 
sources comprises a triangular pattern/ 

2700. The method of claim 2658, ftirther comprising providing heat from three or more 
heat sources to at least a portion or the formation, wherein three or more of the heat 
sources are located in the formation in a unit of heat sources, wherein the unit of heat 
sources comprises a triangular pattern, and wherein a plurality of the units are repeated 
over an area of the formation to form a repetitive pattern of units. 

2701 . A method of treating a hydrocarbon containing formation in situ, comprising: 
providing heat to at/least a portion of the formation from one or more first heat 

sources placed within a partem in the formation; 

allowing the heat to transfer from the one or more first heat sources to a first 
section of the formation; / 

heating a second section of the formation with at least one second heat source, 
wherein the second section is located within the first section, and wherein at least the one 
second heat source is configured to raise an average temperature of a portion of the 
second section to a higher temperature than an average temperature of the first section; 
and 
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producing a mixture from the formation through a production well positioned 
within the second section, wherein a majority of the produced mixture comprises non- 
condensable hydrocarbons and a non-condensable component comprising H2 
components. 

2702. The method of claim 2701 , wherein the one or more first heat sources comprise at 
least two heat sources, and wherein superposipon of heat from at least the two heat 
sources pyrolyzes at least some hydrocarbons within the first section of the formation. 

2703. The method of claim 2701, furtner comprising maintaining a temperature within 
the first section within a pyrolysis temperature range. 

2704. The method of claim 27yl , wherein at least the one heat source comprises a 
heater element positioned withm the production well. 

2705. The method of claim 2701, wherein at least the one second heat source comprises 
an electrical heater. / 

2706. The method of claim 270 1 , wherein at least the one second heat source comprises 
a surface burner. / 

2707. The method/ of claim 2701, wherein at least the one second heat source comprises 
a flameless distributed combustor. 

2708. The method of claim 2701, wherein at least the one second heat source comprises 
a natural distributed combustor. 

2709. The me thod of claim 2701 , further comprising controlling a pressure and a 
temperature within at least a majority of the first or the second section of the formation, 
wherein the pr sssure is controlled as a function of temperature, or the temperature is 
controlled as a function of pressure. 
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2710. The method of claim 270 1 , further comprising controlling the heat such that an 
average heating rate of the first section is less than about 1 °C per day during pyrolysis. 



271 1. The method of claim 2701, wherein providing heat to the formation further 
comprises: 

heating a selected volume (V) of the/hydrocarbon containing formation from the 
one or more first heat sources, wherein the formation has an average heat capacity (C v ), 
and wherein the heating pyrolyzes at legist some hydrocarbons within the selected volume 
of the formation; and 

wherein heating energy/dayyf)rovided to the volume is equal to or less than Pwr 9 
wherein Pwr is calculated by the Equation: 

Pwr = h*V*C y *p B 

wherein Pwr is the heating energy/day, h is an average heating rate of the 
formation, p B is formation bujAc density, and wherein the heating irate is less than about 10 
°C/day. 

2712. The method of clsfim 2701 , wherein allowing the heat to transfer comprises 
transferring heat substantially by conduction. 

2713. The method of claim 2701, wherein providing heat from the one or more first heat 
sources comprises heating the first section such that a thermal conductivity of at least a 
portion of the first section is greater than about 0.5 W/(m °C). 



2714. The method of claim 2701 , wherein the produced mixture comprises condensable 
hydrocarbons ha\ing an API gravity of at least about 25°. 

271 5. The meth od of claim 2701 , wherein the produced mixture comprises condensable 
hydrocarbons, and wherein about 0.1 % by weight to about 15 % by weight of the 
condensable hydrocarbons are olefins. 

\ 
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2716. The method of claim 270 1 , wherein a molar ratio of ethene to ethane in the non- 
condensable hydrocarbons ranges from about 0.001 to about 0.15. 

2717. The method of claim 270 1 , wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is nitrogen. 

2718. The method of claim 2701, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1% by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons iyoxygen. 

27 1 9. The method of claim 270 1 , wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than/about 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is sulfur. 

2720. The method of claim 2701, wherein the produced mixture comprises condensable 
hydrocarbons, wherein about 5 % by weight to about 30 % by weight of the condensable 
hydrocarbons comprise oxygen containing compounds, and wherein the oxygen 
containing compounds comprise phenols. 

272 1 . The method of claim 270 1 , wherein the produced mixture comprises condensable 
hydrocarbons, and wherein greater than about 20 % by weight of the condensable 
hydrocarbons are aromatic compounds. 

2722. The method of claim 2701, wherein the produced mixture comprises condensable 
hydrocarbons, and wnerein less than about 5 % by weight of the condensable 
hydrocarbons composes multi-ring aromatics with more than two rings. 

2723 . The method of claim 270 1 , wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 0.3 % by weight of the condensable 
hydrocarbons are asphaltenes. 
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2724. The method of claim 270 1 , wherein the produced mixture comprises condensable 
hydrocarbons, and wherein about 5 % by weight to about 30 % by weight of the 
condensable hydrocarbons are cycloalkanes. 



2725 . The method of claim 2701, wherein the produced mixture comprises a non- 
condensable component, wherein the non-condensable component comprises hydrogen, 
wherein the hydrogen is greater than about 10 % lay volume of the non-condensable 
component, and wherein the hydrogen is less tljan about 80 % by volume of the non- 
condensable component. 

2726. The method of claim 270 1 , wherofn the produced mixture comprises ammonia, 
and wherein greater than about 0.05 % by weight of the produced mixture is ammonia. 

2727. The method of claim 270 1 , ^herein the produced mixture comprises ammonia, 
and wherein the ammonia is used to produce fertilizer. 

2728 . The method of claim 27D 1 , further comprising controlling a pressure within at 
least a majority of the first or me second section of the formation, wherein the controlled 
pressure is at least about 2.0yoar absolute. 

2729. The method of claiAi 270 1 , further comprising controlling formation conditions to 
produce the mixture, wherein a partial pressure of H 2 within the mixture is greater than 
about 0.5 bar. 

2730. The method of clfaim 2729, wherein the partial pressure of H 2 within the mixture 
is measured when the mixtures at a production well. 

273 1 . The method of fclaim 270 1 , further comprising altering a pressure within the 
formation to inhibit production of hydrocarbons from the formation having carbon 
numbers greater than about 25. 
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2732. The method of claim 270 1 , further comprising controlling formation conditions 
by recirculating a portion of hydrogen from the mixture into the formation. 

2733. The method of claim 2701 , further comprising: / 

providing hydrogen (H 2 ) to the first or second sectioji to hydrogenate 
hydrocarbons within the first or second section, respectively; and 

heating a portion of the first or second section, respectively, with heat from 
hydrogenation. / 

2734. The method of claim 270 1 , further comprising: 

producing condensable hydrocarbons from the formation; and 
hydrogenating a portion of the produced condensable hydrocarbons with at least a 
portion of the produced hydrogen. / 

2735. The method of claim 2701, wherein allowing the heat to transfer comprises 
increasing a permeability of a majority of the first or second section to greater than about 
100 millidarcy. / 

2736. The method of claim 270 1 , wherein allowing the heat to transfer comprises 
substantially uniformly increasing a perpeability of a majority of the first or second 
section. / 

2737. The method of claim 270 1 , wlierein heating the first or the second section is 
controlled to yield greater than abou|60 % by weight of condensable hydrocarbons, as 
measured by the Fischer Assay. / 

2738. The method of claim 270 1 , Lherein at least about 7 heat sources are disposed in 
the formation for each production well. 
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2739. The method of claim 2701, further comprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat 
sources are located in the formation in a unit of heat sources, and wherein the unit of heat 
sources comprises a triangular pattern. 

2740. The method of claim 2701 , further comprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat 
sources are located in the formation in a unit of heat sources^herein the unit of heat 
sources comprises a triangular pattern, and wherein a plurality of the units are repeated 
over an area of the formation to form a repetitive pattern pf units. 

274 1 . A method of treating a hydrocarbon containing formation in situ, comprising: 
providing heat into the formation from a plurality of heat sources placed in a 

pattern within the formation, wherein a spacing between heat sources is greater than 
about 6 m; / 

allowing the heat to transfer from the plurality of heat sources to a selected 
section of the formation; / 

producing a mixture from the formatiop from a plurality of production wells, 
wherein the plurality of production wells are^ositioned within the pattern, and wherein a 
spacing between production wells is greatey than about 12 m. 

2742. The method of claim 2741, wherem superposition of heat from the plurality of 
heat sources pyrolyzes at least some hydrocarbons within the selected section of the 
formation. / 

2743. The method of claim 2741, furtner comprising maintaining a temperature within 
the selected section within a pyrolysis temperature range. 

2744. The method of claim 2741, wherein the plurality of heat sources comprises 
electrical heaters. 
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2745. The method of claim 2741 , wherein the plurality of heat sources comprises 
surface burners. 



2746. The method of claim 2741, wherein the plurality of heat sources comprises 
flameless distributed combustors. 

2747. The method of claim 274 1 , wherein the plurality of heat ^ources comprises 
natural distributed combustors. 

2748. The method of claim 2741 , further comprising controlling a pressure and a 
temperature within at least a majority of the selected sec^fon of the formation, wherein 
the pressure is controlled as a function of temperature, ^r the temperature is controlled as 
a function of pressure. 

2749. The method of claim 2741, further comprising controlling the heat such that an 
average heating rate of the selected section is lessythan about 1 °C per day during 
pyrolysis. 



2750. The method of claim 2741 , wherein providing heat from the plurality of heat 
comprises: 

heating a selected volume (V) of th^hydrocarbon containing formation from the 
plurality of heat sources, wherein the formation has an average heat capacity (C v ), and 
wherein the heating pyrolyzes at least son/e hydrocarbons within the selected volume of 
the formation; and 

wherein heating energy/day provided to the volume is equal to or less than Pwr, 
wherein Pwr is calculated by the equation: 
Pwr = h*V*C v *p B 



wherein Pwr is the heating ene: 
formation, p B is formation bulk density 
°C/day. 



gy/day, h is an average heating rate of the 

, and wherein the heating rate is less than about 10 
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275 1 . The method of claim 274 1 , wherein allowing the heat to transfer comprises 
transferring heat substantially by conduction. 



2752. The method of claim 2741, wherein providing heat comprises heating the selected 
formation such that a thermal conductivity of at least a portion of^he selected section is 
greater than about 0.5 W/(m °C). 

2753 . The method of claim 274 1 , wherein the produced mixture comprises condensable 
hydrocarbons having an API gravity of at least about 25°. 

2754. The method of claim 2741, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein about 0. 1 % by weight to 5/bout 1 5 % by weight of the 
condensable hydrocarbons are olefins. 

2755. The method of claim 2741, wherein the produced mixture comprises non- 
condensable hydrocarbons, and wherein a molar ratio of ethene to ethane in the non- 
condensable hydrocarbons ranges from about 0.001 to about 0.15. 

2756. The method of claim 2741, wherein thk produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 P/o by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is nitrogen. 

2757. The method of claim 2741, wherein/the produced mixture comprises condensable 
hydrocarbons, and wherein less than about ft % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is qxygen. 



2758. The method of claim 2741, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by weight, when calculated on an atomic 



basis, of the condensable hydrocarbons is 



sulfur. 
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2759. The method of claim 2741, wherein the produced mixture comprises condensable 
hydrocarbons, wherein about 5 % by weight to about 30 % by weight of the condensable 
hydrocarbons comprise oxygen containing compounds, and wherein the oxygen 
containing compounds comprise phenols. | 

2760. The method of claim 2741, wherein the produced mixtttre comprises condensable 
hydrocarbons, and wherein greater than about 20 % by weight of the condensable 
hydrocarbons are aromatic compounds. / 

276 1 . The method of claim 274 1 , wherein the produc/d mixture comprises condensable 
hydrocarbons, and wherein less than about 5 % by weight of the condensable 
hydrocarbons comprises multi-ring aromatics with pore than two rings. 

2762. The method of claim 2741, wherein the p/oduced mixture comprises condensable 
hydrocarbons, and wherein less than about 0.3 % by weight of the condensable 
hydrocarbons are asphaltenes. / 

2763. The method of claim 2741, whereiiyrhe produced mixture comprises condensable 
hydrocarbons, and wherein about 5 % by height to about 30 % by weight of the 
condensable hydrocarbons are cycloalkahes. 

2764. The method of claim 274 1 , wherein the produced mixture comprises a non- 
condensable component, wherein the/non-condensable component comprises hydrogen, 
wherein the hydrogen is greater than about 10 % by volume of the non-condensable 
component, and wherein the hydrogen is less than about 80 % by volume of the non- 
condensable component. / 

2765. The method of claim 274 li, wherein the produced mixture comprises ammonia, 
and wherein greater than about 01)5 % by weight of the produced mixture is ammonia. 
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2766. The method of claim 2741, wherein the produced mixture comprises ammonia, 
and wherein the ammonia is used to produce fertilizer. 



2767. The method of claim 274 1 , further comprising controlling k pressure within at 
least a majority of the selected section of the formation, whereinyihe controlled pressure 
is at least about 2.0 bar absolute. 

2768. The method of claim 2741, further comprising controlling formation conditions to 
produce the mixture, wherein a partial pressure of H2 wipin the mixture is greater than 
about 0.5 bar. 

2769. The method of claim 2768, wherein the partial pressure of H2 within the mixture 
is measured when the mixture is at a production well. 

2770. The method of claim 2741, further comprising altering a pressure within the 
formation to inhibit production of hydrocarboijls from the formation having carbon 
numbers greater than about 25. 

277 1 . The method of claim 274 1 , furthery6omprising controlling formation conditions 
by recirculating a portion of hydrogen from the mixture into the formation. 

2772. The method of claim 2741, fiuxher comprising: 
providing hydrogen (H2) to thp selected section to hydrogenate hydrocarbons 

within the selected section; and 

heating a portion of the selected section with heat from hydrogenation. 



2773. The method of claim 2741/ further comprising: 

producing hydrogen and condensable hydrocarbons from the formation; and 



hydrogenating a portion 
portion of the produced hydrogen 



the produced condensable hydrocarbons with at least a 
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2774. The method of claim 2741 , wherein allowing the heat to transfer comprises 
increasing a permeability of a majority of the selected section to greater than about 100 
millidarcy. A 

2775 . The method of claim 274 1 , wherein allowing the heat tor transfer comprises 
substantially uniformly increasing a permeability of a majority of the selected section. 

2776. The method of claim 274 1 , further comprising controlling the heat to yield greater 
than about 60 % by weight of condensable hydrocarbons, As measured by the Fischer 
Assay. / 

2777. The method of claim 2741 , wherein at least ahbut 7 heat sources are disposed in 
the formation for each production well. / 

2778. The method of claim 274 1 , further comprising providing heat from three or more 
heat sources to at least a portion of the formation/ wherein three or more of the heat 
sources are located in the formation in a unit of neat sources, and wherein the unit of heat 
sources comprises a triangular pattern. / 

2779. The method of claim 274 1 , further comprising providing heat from three or more 
heat sources to at least a portion of the fomiation, wherein three or more of the heat 
sources are located in the formation in a unit of heat sources, wherein the unit of heat 
sources comprises a triangular pattern, and wherein a plurality of the units are repeated 
over an area of the formation to form af repetitive pattern of units. 

2780. A system configured to heat a hydrocarbon containing formation, comprising: 

a heater disposed in an opening in the formation, wherein the heater is configured 
to provide heat to at least a portion cf the formation during use; 
an oxidizing fluid source; 

a conduit disposed in the opening, wherein the conduit is configured to provide an 
oxidizing fluid from the oxidizing fl lid source to a reaction zone in the formation during 
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use, and wherein the oxidizing fluid is selected to oxidize at least some hydrocarbons at 
the reaction zone during use such that heat is generated at the reaction zone; and 

wherein the system is configured to allow heat to transfer substantially by 
conduction from the reaction zone to a pyrolysis zone of the formation during use. 

2781 . The system of claim 2780, wherein the oxidizing fluid is configured to generate 
heat in the reaction zone such that the oxidizing fluid is transported through the reaction 
zone substantially by diffusion. 

2782. The system of claim 2780, wherein the conduit comprises orifices, and wherein 
the orifices are configured to provide the oxidizing flura into the opening. 

2783. The system of claim 2780, wherein the conduit comprises critical flow orifices, 
and wherein the critical flow orifices are configured to control a flow of the oxidizing 
fluid such that a rate of oxidation in the formation is controlled. 

2784. The system of claim 2780, wherein theyconduit is further configured to be cooled 
with the oxidizing fluid such that the conduit is not substantially heated by oxidation. 

2785. The system of claim 2780, whereby the conduit is further configured to remove an 
oxidation product. 

2786. The system of claim 2780, wherein the conduit is further configured to remove an 
oxidation product such that the oxidatiop product transfers substantial heat to the 
oxidizing fluid. 

2787. The system of claim 2780, whirein the conduit is further configured to remove an 
oxidation product, and wherein a flow rate of the oxidizing fluid in the conduit is 
approximately equal to a flow rate of the oxidation product in the conduit. 



\ 
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2788. The system of claim 2780, wherein the conduit is further configured to remove an 
oxidation product, and wherein a pressure of the oxidizing fluid in the conduit and a 
pressure of the oxidation product in the conduit are controlled to reduce contamination of 
the oxidation product by the oxidizing fluid. 

2789. The system of claim 2780, wherein the conduit is furthen configured to remove an 
oxidation product, and wherein the oxidation product is substantially inhibited from 
flowing into portions of the formation beyond the reaction xol 

2790. The system of claim 2780, wherein the oxidizing fluid is substantially inhibited 
from flowing into portions of the formation beyond the reaction zone. 

2791 . The system of claim 2780, further comprising a center conduit disposed within 
the conduit, wherein the center conduit is configured to provide the oxidizing fluid into 
the opening during use, and wherein the conduit is tfurther configured to remove an 
oxidation product during use. 

2792. The system of claim 2780, wherein the portion of the formation extends radially 
from the opening a width of less than approximately 0.2 m. 



2793. The system of claim 2780, further o 
conduit, wherein the second conduit is disposed 
conductor is configured to heat at least a pojrtion 
electrical current to the conductor. 



prising a conductor disposed in a second 
within the opening, and wherein the 
of the formation during application of an 



2794. The system of claim 2780, further comprising an insulated conductor disposed 
within the opening, wherein the insulated cc nductor is configured to heat at least a 
portion of the formation during application of an electrical current to the insulated 
conductor. 
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2795. The system of claim 2780, further comprising at least one elongated member 
disposed within the opening, wherein the at least the one elongated member is configured 
to heat at least a portion of the formation during application of an electrical current to the 
at least the one elongated member. 

2796. The system of claim 2780, further comprising a heat exchanger disposed external 
to the formation, wherein the heat exchanger is configured to heat the oxidizing fluid, 
wherein the conduit is further configured to provide the heated oxidizing fluid into the 
opening during use, and wherein the heated oxidizing fli^id is configured to heat at least a 
portion of the formation during use. 

2797. The system of claim 2780, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation. 

2798. The system of claim 2780, further composing an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the overburden casing comprises steel. 

2799. The system of claim 2780, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the overburden casing is further disposed in cement. 



2800. The system of claim 2780, furthefr comprising an overburden casing coupled to 
the opening, wherein a packing materiajf is disposed at a junction of the overburden 
casing and the opening. 

2801 . The system of claim 2780, flirt ler comprising an overburden casing coupled to 
the opening, wherein the overburden c asing is disposed in an overburden of the 
formation, wherein a packing materia is disposed at a junction of the overburden casing 
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and the opening, and wherein the packing material is configured to substantially inhibit a 
flow of fluid between the opening and the overburden casing during use. 

2802. The system of claim 2780, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, wherein a packing material is disposed at a junction oft the overburden casing 
and the opening, and wherein the packing material comprises cement. 

2803. The system of claim 2780, wherein the system is further configured such that 
transferred heat can pyrolyze at least some hydrocarbons in me pyrolysis zone. 

2804. A system configurable to heat a hydrocarbon containing formation, comprising: 
a heater configurable to be disposed in an opening in the formation, wherein the 

heater is further configurable to provide heat to at lease a portion of the formation during 
use; / 

a conduit configurable to be disposed in theyopening, wherein the conduit is 
configurable to provide an oxidizing fluid from an/oxidizing fluid source to a reaction 
zone in the formation during use, and wherein the system is configurable to allow the 
oxidizing fluid to oxidize at least some hydrocarbons at the reaction zone during use such 
that heat is generated at the reaction zone; ana 

wherein the system is further configurable to allow heat to transfer substantially 
by conduction from the reaction zone to a pyrolysis zone of the formation during use. 

2805. The system of claim 2804, wherein the oxidizing fluid is configurable to generate 
heat in the reaction zone such that the oxidizing fluid is transported through the reaction 
zone substantially by diffusion. / 

2806. The system of claim 2804, wherein the conduit comprises orifices, and wherein 
the orifices are configurable to provide the oxidizing fluid into the opening. 
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2807. The system of claim 2804, wherein the conduit comprises critical flow orifices, 
and wherein the critical flow orifices are configurable to control a flow of the oxidizing 
fluid such that a rate of oxidation in the formation is controlled. 

2808. The system of claim 2804, wherein the conduit is further configurable to be 
cooled with the oxidizing fluid such that the conduit is not substantially heated by 
oxidation. / 

2809. The system of claim 2804, wherein the conduit is further configurable to remove 
an oxidation product. / 

2810. The system of claim 2804, wherein the conduit isrfurther configurable to remove 
an oxidation product, such that the oxidation product transfers heat to the oxidizing fluid. 

281 1 . The system of claim 2804, wherein the conduit is further configurable to remove 
an oxidation product, and wherein a flow rate of the oxidizing fluid in the conduit is 
approximately equal to a flow rate of the oxidatio/n product in the conduit. 

2812. The system of claim 2804, wherein Xht conduit is further configurable to remove 
an oxidation product, and wherein a pressure of the oxidizing fluid in the conduit and a 
pressure of the oxidation product in the conduit are controlled to reduce contamination of 
the oxidation product by the oxidizing fluid. 

2813. The system of claim 2804, wherein the conduit is further configurable to remove 
an oxidation product, and wherein the Oxidation product is substantially inhibited from 
flowing into portions of the formatiorybeyond the reaction zone. 

2814. The system of claim 2804, wl 
from flowing into portions of the fop 



lerein the oxidizing fluid is substantially inhibited 
lation beyond the reaction zone. 
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2815. The system of claim 2804, further comprising a center conduit disposed within 
the conduit, wherein center conduit is configurable to provide the oxidizing fluid into the 
opening during use, and wherein the conduit is further configurable to remove an 
oxidation product during use. 

2816. The system of claim 2804, wherein the portion of the formation extends radially 
from the opening a width of less than approximately 0.2 m. / 

28 1 7. The system of claim 2804, further comprising a conductor disposed in a second 
conduit, wherein the second conduit is disposed withiryftie opening, and wherein the 
conductor is configurable to heat at least a portion of/the formation during application of 
an electrical current to the conductor. / 

28 1 8. The system of claim 2804, further comprising an insulated conductor disposed 
within the opening, wherein the insulated conductor is configurable to heat at least a 
portion of the formation during applicationyOf an electrical current to the insulated 
conductor. / 

2819. The system of claim 2804, further comprising at least one elongated member 
disposed within the opening, wherein the at least the one elongated member is 
configurable to heat at least a portiofn of the formation during application of an electrical 
current to the at least the one elongated member. 

2820. The system of claim 280A, further comprising a heat exchanger disposed external 
to the formation, wherein the heat exchanger is configurable to heat the oxidizing fluid, 
wherein the conduit is further configurable to provide the heated oxidizing fluid into the 
opening during use, and wherein the heated oxidizing fluid is configurable to heat at least 
a portion of the formation duping use. 
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2821 . The system of claim 2804, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation. 



2822. The system of claim 2804, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in ail overburden of the 
formation, and wherein the overburden casing comprises s/eel. 

2823. The system of claim 2804, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the overburden casing is further disposed in cement. 

2824. The system of claim 2804, further comprising an overburden casing coupled to 
the opening, wherein a packing material is disposed at a junction of the overburden 
casing and the opening. 

2825. The system of claim 2804, furtherycomprising an overburden casing coupled to 
the opening, wherein the overburden casang is disposed in an overburden of the 
formation, wherein a packing material as disposed at a junction of the overburden casing 
and the opening, and wherein the packing material is configurable to substantially inhibit 
a flow of fluid between the opening and the overburden casing during use. 

2826. The system of claim 2804, irurther comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, wherein a packing maierial is disposed at a junction of the overburden casing 
and the opening, and wherein the packing material comprises cement. 



2827. The system of claim 28t>4, wherein the system is further configurable such that 
transferred heat can pyrolyze at least some hydrocarbons in the pyrolysis zone. 



2828. An in situ method for 



leating a hydrocarbon containing formation, comprising: 
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heating a portion of the formation to a temperature sufficient to support reaction 
of hydrocarbons within the portion of the formation with an oxidizing fluid; 

providing the oxidizing fluid to a reaction zone in the formation; 

allowing the oxidizing fluid to react with at least a portion of the hydrocarbons at 
the reaction zone to generate heat at the reaction zone; and / 

transferring the generated heat substantially by conduction from the reaction zone 
to a pyrolysis zone in the formation. / 

2829. The method of claim 2828, further comprisingytransporting the oxidizing fluid 
through the reaction zone by diffusion. / 

2830. The method of claim 2828, further composing directing at least a portion of the 
oxidizing fluid into the opening through orifice/ of a conduit disposed in the opening. 

283 1 . The method of claim 2828, further comprising controlling a flow of the oxidizing 
fluid with critical flow orifices of a conduitraisposed in the opening such that a rate of 
oxidation is controlled. / 

2832. The method of claim 2828, further comprising increasing a flow of the oxidizing 
fluid in the opening to accommodate an increase in a volume of the reaction zone such 
that a rate of oxidation is substantially constant over time within the reaction zone. 

2833. The method of claim 2828, wherein a conduit is disposed in the opening, the 
method further comprising cooling the conduit with the oxidizing fluid to reduce heating 
of the conduit by oxidation. / 

2834. The method of claim 2828, wherein a conduit is disposed within the opening, the 
method further comprising removing an oxidation product from the formation through 
the conduit. / 
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2835. The method of claim 2828, wherein a conduit is disposed within the opening, the 
method further comprising removing an oxidation product from the formation through 
the conduit and transferring heat from the oxidation product in the conduit to oxidizing 
fluid in the conduit. 



2836. The method of claim 2828, wherein a conduit is disposed within the opening, the 
method further comprising removing an oxidation product from the formation through 
the conduit, wherein a flow rate of the oxidizing fluid in thj conduit is approximately 
equal to a flow rate of the oxidation product in the conduit 

2837. The method of claim 2828, wherein a conduit is disposed within the opening, the 
method further comprising removing an oxidation product from the formation through 
the conduit and controlling a pressure between the oxidizing fluid and the oxidation 
product in the conduit to reduce contamination <jnf the oxidation product by the oxidizing 
fluid. 

2838. The method of claim 2828, wherein/^ conduit is disposed within the opening, the 
method further comprising removing an oxidation product from the formation through 
the conduit and substantially inhibiting me oxidation product from flowing into portions 
of the formation beyond the reaction zpie. 

2839. The method of claim 2828, farther comprising substantially inhibiting the 
oxidizing fluid from flowing into portions of the formation beyond the reaction zone. 

2840. The method of claim 2828, wherein a center conduit is disposed within an outer 
conduit, and wherein the outer conduit is disposed within the opening, the method further 
comprising providing the oxidiang fluid into the opening through the center conduit and 
removing an oxidation product through the outer conduit. 



2841. The method of claim 2 
from the opening a width of le 



28, wherein the portion of the formation extends radially 
5S than approximately 0.2 m. 
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2842. The method of claim 2828, wherein heating the portion comprises applying 
electrical current to a conductor disposed in a conduit, wherein the conduit is disposed 
within the opening. 

2843. The method of claim 2828, wherein heating the portion comprises applying 
electrical current to an insulated conductor disposed within the opening. 

2844. The method of claim 2828, wherein heating the portion comprises applying 
electrical current to at least one elongated member disposed within the opening. 

2845. The method of claim 2828, wherein heating the portion comprises heating the 
oxidizing fluid in a heat exchanger disposed external t<ythe formation such that providing 
the oxidizing fluid into the opening comprises transferring heat from the heated oxidizing 
fluid to the portion. / 

2846. The method of claim 2828, further comprising removing water from the formation 
prior to heating the portion. / 

2847. The method of claim 2828, fiuthei/comprising controlling the temperature of the 
formation to substantially inhibit production of oxides of nitrogen during oxidation. 

2848. The method of claim 2828, J 
the opening, wherein the overburdei 
formation. j 

2849. The method of claim 2828, further comprising coupling an overburden casing to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the overpurden casing comprises steel. 



xher comprising coupling an overburden casing to 
f casing is disposed in an overburden of the 
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2850. The method of claim 2828, further comprising coupling an overburden casing to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the overburden casing is further disposed in cement. 



285 1 . The method of claim 2828, further comprising coupling an overburden casing to 
the opening, wherein a packing material is disposed at a junction of the overburden 
casing and the opening. 

2852. The method of claim 2828, wherein the pyrolysis z/ne is substantially adjacent to 
the reaction zone. 

2853. A system configured to heat a hydrocarbon cc/ntaining formation, comprising: 

a heater disposed in an opening in the formation, wherein the heater is configured 
to provide heat to at least a portion of the formation during use; 

an oxidizing fluid source; 

a conduit disposed in the opening, whe/ein the conduit is configured to provide an 
oxidizing fluid from the oxidizing fluid sourcfe to a reaction zone in the formation during 
use, wherein the oxidizing fluid is selected/o oxidize at least some hydrocarbons at the 
reaction zone during use such that heat is/generated at the reaction zone, and wherein the 
conduit is further configured to remove/in oxidation product from the formation during 
use; and 

wherein the system is configured to allow heat to transfer substantially by 
conduction from the reaction zone tq a pyrolysis zone of the formation during use. 

2854. The system of claim 2853, wherein the oxidizing fluid is configured to generate 
heat in the reaction zone such that^he oxidizing fluid is transported through the reaction 
zone substantially by diffusion. 

2855. The system of claim 2853, wherein the conduit comprises orifices, and wherein 
the orifices are configured to provide the oxidizing fluid into the opening. 
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2856. The system of claim 2853, wherein the conduit comprises critical flow orifices, 
and wherein the critical flow orifices are configured to control a flow of the oxidizing 
fluid such that a rate of oxidation in the formation is controlled. 

2857. The system of claim 2853, wherein the conduit is further configured to be cooled 
with the oxidizing fluid such that the conduit is not substantially heated by oxidation. 

2858. The system of claim 2853, wherein the conduit is further configured such that the 
oxidation product transfers heat to the oxidizing fluid. 

2859. The system of claim 2853, wherein a/flow rate of the oxidizing fluid in the 
conduit is approximately equal to a flow nite of the oxidation product in the conduit. 

2860. The system of claim 2853, wherein a pressure of the oxidizing fluid in the conduit 
and a pressure of the oxidation prodyct in the conduit are controlled to reduce 
contamination of the oxidation product by the oxidizing fluid. 

2861 . The system of claim 2853, wherein the oxidation product is substantially inhibited 
from flowing into portions of /he formation beyond the reaction zone. 

2862. The system of claim 2853, wherein the oxidizing fluid is substantially inhibited 
from flowing into portions of the formation beyond the reaction zone. 

2863. The system of claim 2853, further comprising a center conduit disposed within 
the conduit, wherein the center conduit is configured to provide the oxidizing fluid into 
the opening during use! 

2864. The system ofl claim 2853, wherein the portion of the formation extends radially 
from the opening a width of less than approximately 0.2 m. 
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2865. The system of claim 2853, further comprising a conductor disposed in a second 
conduit, wherein the second conduit is disposed within the opening, and wherein the 
conductor is configured to heat at least a portion of the formation during application of an 
electrical current to the conductor. 

2866. The system of claim 2853, further comprising an insulated conductor disposed 
within the opening, wherein the insulated conductor is configured to heat at least a 
portion of the formation during application of an electrica/current to the insulated 
conductor. / 

2867. The system of claim 2853, further comprising at least one elongated member 
disposed within the opening, wherein the at least nie one elongated member is configured 
to heat at least a portion of the formation during/application of an electrical current to the 
at least the one elongated member. / 

2868. The system of claim 2853, further comprising a heat exchanger disposed external 
to the formation, wherein the heat exchanger is configured to heat the oxidizing fluid, 
wherein the conduit is further configurer to provide the heated oxidizing fluid into the 
opening during use, and wherein the heated oxidizing fluid is configured to heat at least a 
portion of the formation during use. / 

2869. The system of claim 2853, prther comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation. / 

2870. The system of claim 2853, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the overburden casing comprises steel. 
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2871 . The system of claim 2853, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the overburden casing is further disposed in cement. 



2872. The system of claim 2853, further comprising an overburden casing coupled to 
the opening, wherein a packing material is disposed at a junct/on of the overburden 
casing and the opening. 

2873. The system of claim 2853, further comprising an>6verburden casing coupled to 
the opening, wherein the overburden casing is disposed^ in an overburden of the 
formation, wherein a packing material is disposed at/a junction of the overburden casing 
and the opening, and wherein the packing material/is configured to substantially inhibit a 
flow of fluid between the opening and the overburden casing during use. 

2874. The system of claim 2853, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing js disposed in an overburden of the 
formation, wherein a packing material is disposed at a junction of the overburden casing 
and the opening, and wherein the packing^ material comprises cement. 

2875. The system of claim 2853, wherein the system is further configured such that 
transferred heat can pyrolyze at leastsome hydrocarbons in the pyrolysis zone. 

2876. A system configurable to heat a hydrocarbon containing formation, comprising: 
a heater configurable to be/disposed in an opening in the formation, wherein the 

heater is further configurable to provide heat to at least a portion of the formation during 
use; 

a conduit configurable t^ be disposed in the opening, wherein the conduit is 
further configurable to provide/an oxidizing fluid from an oxidizing fluid source to a 
reaction zone in the formation /during use, wherein the system is configurable to allow the 
oxidizing fluid to oxidize at least some hydrocarbons at the reaction zone during use such 
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that heat is generated at the reaction zone, and wherein the conduit is further configurable 
to remove an oxidation product from the formation during use; and 

wherein the system is further configurable to allow heat to transfer substantially 
by conduction from the reaction zone to a pyrolysis zone during use. 

2877. The system of claim 2876, wherein the oxidizing fluid is configurable to generate 
heat in the reaction zone such that the oxidizing fluid i^transported through the reaction 
zone substantially by diffusion. 

2878. The system of claim 2876, wherein the conduit comprises orifices, and wherein 
the orifices are configurable to provide the oxidizing fluid into the opening. 

2879. The system of claim 2876, whereiMhe conduit comprises critical flow orifices, 
and wherein the critical flow orifices are configurable to control a flow of the oxidizing 
fluid such that a rate of oxidation in the formation is controlled. 

2880. The system of claim 2876, wMerein the conduit is further configurable to be 
cooled with the oxidizing fluid suc]( that the conduit is not substantially heated by 
oxidation. 

2881. The system of claim 28tf 6, wherein the conduit is further configurable such that 
the oxidation product transfers heat to the oxidizing fluid. 

2882. The system of clainy2876, wherein a flow rate of the oxidizing fluid in the 
conduit is approximately equal to a flow rate of the oxidation product in the conduit. 

2883. The system of claam 2876, wherein a pressure of the oxidizing fluid in the conduit 
and a pressure of the oxidation product in the conduit are controlled to reduce 
contamination of the oxidation product by the oxidizing fluid. 
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2884. The system of claim 2876, wherein the oxidation product is substantially inhibited 
from flowing into portions of the formation beyond the reaction zone. 



2885. The system of claim 2876, wherein the oxidising fluid is substantially inhibited 
from flowing into portions of the formation beyonathe reaction zone. 

2886. The system of claim 2876, further comprising a center conduit disposed within 
the conduit, wherein center conduit is configjirable to provide the oxidizing fluid into the 
opening during use. 

2887. The system of claim 2876, wherein the portion of the formation extends radially 
from the opening a width of less than ^proximately 0.2 m. 

2888. The system of claim 2876, farther comprising a conductor disposed in a second 
conduit, wherein the second conduit is disposed within the opening, and wherein the 
conductor is configurable to heat at least a portion of the formation during application of 
an electrical current to the conductor. 

2889. The system of claim 2876, further comprising an insulated conductor disposed 
within the opening, whereiry the insulated conductor is configurable to heat at least a 
portion of the formation during application of an electrical current to the insulated 
conductor. 



2890. The system of clafim 2876, further comprising at least one elongated member 
disposed within the opening, wherein the at least the one elongated member is 
configurable to heat at least a portion of the formation during application of an electrical 
current to the at least thje one elongated member. 



2891 . The system of claim 2876, further comprising a heat exchanger disposed external 
to the formation, wher nn the heat exchanger is configurable to heat the oxidizing fluid, 
further configurable to provide the heated oxidizing fluid into the 



wherein the conduit is 
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opening during use, and wherein the heated oxidizing fluid is configurable to heat at least 
a portion of the formation during use. 



2892. The system of claim 2876, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed/in an overburden of the 
formation. 

2893. The system of claim 2876, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the overburden casing/comprises steel. 

2894. The system of claim 2876, fiuther ^Comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the overburden/ casing is further disposed in cement. 

2895. The system of claim 2876, further comprising an overburden casing coupled to 
the opening, wherein a packing material is disposed at a junction of the overburden 
casing and the opening. 

2896. The system of claim 2876, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, wherein a packing material is disposed at a junction of the overburden casing 
and the opening, and wherein the packing material is configurable to substantially inhibit 
a flow of fluid between tne opening and the overburden casing during use. 



2897. The system of claim 2876, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, wherein a flacking material is disposed at a junction of the overburden casing 
and the opening, and a therein the packing material comprises cement. 
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2898. The system of claim 2876, wherein the system is further configurable such that 
transferred heat can pyrolyze at least some hydrocarbons in the pyrolysis zone. 



2899. An in situ method for heating a hydrocarbon containing formation, comprising: 
heating a portion of the formation to a temperature sufficient to support reaction of 
hydrocarbons within the portion of the formation with an oxidizing fluid, wherein the 
portion is located substantially adjacent to an opening in the formation; 

providing the oxidizing fluid to a reaction zone in the formation; 

allowing the oxidizing gas to react with a/ least a portion of the hydrocarbons at 
the reaction zone to generate heat in the reaction zone; 

removing at least a portion of an oxidation product through the opening; and 

transferring the generated heat substantially by conduction from the reaction zone 
to a pyrolysis zone in the formation. 

2900. The method of claim 2899, fu^her comprising transporting the oxidizing fluid 
through the reaction zone by diffusic 

290 1 . The method of claim 289SJ, further comprising directing at least a portion of the 
oxidizing fluid into the opening through orifices of a conduit disposed in the opening. 

2902. The method of claim/2899, further comprising controlling a flow of the oxidizing 
fluid with critical flow orifices of a conduit disposed in the opening such that a rate of 
oxidation is controlled. 



2903. The method of claim 2899, further comprising increasing a flow of the oxidizing 
fluid in the opening to accommodate an increase in a volume of the reaction zone such 
that a rate of oxidation is substantially maintained within the reaction zone. 



2904. The method of c 
method further compris n] 
conduit is not substanti 



aim 2899, wherein a conduit is disposed in the opening, the 
g cooling the conduit with the oxidizing fluid such that the 
ly heated by oxidation. 
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2905. The method of claim 2899, wherein a conduit is disposed within the opening, and 
wherein removing at least the portion of the oxidation product through the opening 
comprises removing at least the portion of the oxidation product through the conduit. 



2906. The method of claim 2899, wherein a conduit is disposed within the opening, and 
wherein removing at least the portion of the oxidaticfn product through the opening 
comprises removing at least the portion of the oxidation product through the conduit, the 
method further comprising transferring substantial heat from the oxidation product in the 
conduit to the oxidizing fluid in the conduit. 

2907. The method of claim 2899, wher/in a conduit is disposed within the opening, 
wherein removing at least the portion or the oxidation product through the opening 
comprises removing at least the portion of the oxidation product through the conduit, and 
wherein a flow rate of the oxidizing iluid in the conduit is approximately equal to a flow 
rate of the oxidation product in the/conduit. 

2908. The method of claim 2899, wherein a conduit is disposed within the opening, and 
wherein removing at least the/portion of the oxidation product through the opening 
comprises removing at least the portion of the oxidation product through the conduit, the 
method further comprising controlling a pressure between the oxidizing fluid and the 
oxidation product in the ccpduit to reduce contamination of the oxidation product by the 
oxidizing fluid. 

2909. The method of claim 2899, wherein a conduit is disposed within the opening, and 
wherein removing at least the portion of the oxidation product through the opening 
comprises removing au least the portion of the oxidation product through the conduit, the 
method further comprising substantially inhibiting the oxidation product from flowing 
into portions of the formation beyond the reaction zone. 
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29 1 0. The method of claim 2899, further comprising substantially inhibiting the 
oxidizing fluid from flowing into portions of the formation beyond the reaction zone. 



291 1. The method of claim 2899, wherein a center conduit is disposed within an outer 
conduit, and wherein the outer conduit is disposed within the opening, the method further 
comprising providing the oxidizing iluid into the opening through the center conduit and 
removing at least a portion of the>Zdclation product through the outer conduit. 

2912. The method of claim 2:899, wherein the portion of the formation extends radially 
from the opening a width ofiess than approximately 0.2 m. 

2913. The method of claim 2899, wherein heating the portion comprises applying 
electrical current to ayconductor disposed in a conduit, wherein the conduit is disposed 
within the opening. , 

2914. The method of claim 2899, wherein heating the portion comprises applying 
electrical current to an insulated conductor disposed within the opening. 

291 5. The method of claim 2899, wherein heating the portion comprises applying 
electrical current to at least one elongated member disposed within the opening. 



2916. The method of claim 2899, wherein heating the portion comprises heating the 
oxidizing fluid in a heat exchanger disposed external to the formation such that providing 
the oxidizi tig fluid into the opening comprises transferring heat from the heated oxidizing 
fluid to the portion. 

2917. The method of claim 2899, further comprising removing water from the formation 



prior to he; 



ting the portion. 



291 8. The! method of claim 2899, further comprising controlling the temperature of the 
formation to substantially inhibit production of oxides of nitrogen during oxidation. 
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2919. The method of claim 2899, further comprising coupling an overburden casing to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation. 

2920. The method of claim 2899; fipther comprising coupling an overburden casing to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the overburden casing comprises steel. 

2921 . The method of claim 2809, further comprising coupling an overburden casing to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the overburden casing is further disposed in cement. 

2922. The method of claim 2899, further comprising coupling an overburden casing to 
the opening, wherein a picking material is disposed at a junction of the overburden 
casing and the opening./ 

2923. The method off claim 2899, wherein the pyro lysis zone is substantially adjacent to 
the reaction. / 

2924. A system configured to heat a hydrocarbon containing formation, comprising: 
an electric/heater disposed in an opening in the formation, wherein the electric 

heater is configured to provide heat to at least a portion of the formation during use; 
an oxidizing fluid source; 

a conduit! disposed in the opening, wherein the conduit is configured to provide an 
oxidizing fluid from the oxidizing fluid source to a reaction zone in the formation during 
use, and whereim the oxidizing fluid is selected to oxidize at least some hydrocarbons at 
the reaction zone during use such that heat is generated at the reaction zone; and 

wherein the system is configured to allow heat to transfer substantially by 
conduction from the reaction zone to a pyrolysis zone of the formation during use. 
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2925. The system of claim 2924, wherein the oxidizing fluid is configured to generate 
heat in the reaction zone such that the oxidizing fluid is transported through the reaction 
zone substantially by diffusion. 

n 

2926. The system of claim 2924, wherein the conduit comprises orifices, and wherein 
the orifices are configured to provide the oxidizing fluid into the opening. 

2927. The system of claim 2924, Wherein the conduit comprises critical flow orifices, 
and wherein the critical flow orifices are configured to control a flow of the oxidizing 
fluid such that a rate of oxidation in the formation is controlled. 

2928. The system of claim/2924, wherein the conduit is further configured to be cooled 
with the oxidizing fluid sirch that the conduit is not substantially heated by oxidation. 

2929. The system of claim 2924, wherein the conduit is further configured to remove an 
oxidation product. / 

2930. The system/of claim 2924, wherein the conduit is further configured to remove an 
oxidation product such that the oxidation product transfers heat to the oxidizing fluid. 

293 1 . The system of claim 2924, wherein the conduit is further configured to remove an 
oxidation product, and wherein a flow rate of the oxidizing fluid in the conduit is 
approximately/equal to a flow rate of the oxidation product in the conduit. 

2932. The sVstem of claim 2924, wherein the conduit is further configured to remove an 
oxidation propuct, and wherein a pressure of the oxidizing fluid in the conduit and a 
pressure of the oxidation product in the conduit are controlled to reduce contamination of 
the oxidation product by the oxidizing fluid. 
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2933. The system of claim 2924, wherein the conduit is further configured to remove an 
oxidation product, and wherein the oxidation product is substantially inhibited from 
flowing into portions of the formation beyond the reaction zone. 



2934. The system of claim 2924, whereinjxhe oxidizing fluid is substantially inhibited 
from flowing into portions of the formation beyond the reaction zone. 

2935. The system of claim 2924, further comprising a center conduit disposed within 
the conduit, wherein the center conduit is configured to provide the oxidizing fluid into 
the opening during use, and whejrein the conduit is further configured to remove an 
oxidation product during use. 

2936. The system of claint2924, wherein the portion of the formation extends radially 
from the opening a width of less than approximately 0.2 m. 

2937. The system of claim 2924, further comprising an overburden casing coupled to 
the opening, wherein pae overburden casing is disposed in an overburden of the 
formation. 

2938. The system of claim 2924, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the overburden casing comprises steel. 



2939. The system of claim 2924, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, aril wherein the overburden casing is further disposed in cement. 

2940. The j ystem of claim 2924, further comprising an overburden casing coupled to 
the opening, wherein a packing material is disposed at a junction of the overburden 
casing and tjie opening. 
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2941. The system of claim 2924, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, wherein a packing material is disposed at a junction of the overburden casing 
and the opening, and wherein the packing material is configured to substantially inhibit a 
flow of fluid between the opening and the overburden casing during use. 

2942. The system of claim 2924, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, wherein a packing material is disposed at a junction of the overburden casing 
and the opening, and wherein the packing material comprises cement. 

2943. The system of claim 2924( wherein the system is further configured such that 
transferred heat can pyrolyze at /east some hydrocarbons in the pyrolysis zone. 

2944. A system configurable to heat a hydrocarbon containing formation, comprising: 
an electric heater configurable to be disposed in an opening in the formation, 

wherein the electric heater /s further configurable to provide heat to at least a portion of 
the formation during use/and wherein at least the portion is located substantially adjacent 
to the opening; 

a conduit configurable to be disposed in the opening, wherein the conduit is 
further configurable t© provide an oxidizing fluid from an oxidizing fluid source to a 
reaction zone in the formation during use, and wherein the system is configurable to 
allow the oxidizing iluid to oxidize at least some hydrocarbons at the reaction zone 
during use such thai heat is generated at the reaction zone; and 

wherein the system is further configurable to allow heat to transfer substantially 
by conduction from the reaction zone to a pyrolysis zone of the formation during use. 



2945. The system of claim 2944, wherein the oxidizing fluid is configurable to generate 
heat in the reaction zone such that the oxidizing fluid is transported through the reaction 
zone substantial!^ by diffusion. 
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2946. The system of claim 2944, wherein the conduit comprises orifices, and wherein 
the orifices are configurable to provide the oxidizing fluid into the opening. 

2947. The system of claim 2944, wherein the conduit comprises critical flow orifices, 
and wherein the critical flow orifices are configurable to control a flow of the oxidizing 
fluid such that a rate of oxidation in the formation is controlled. 

2948. The system of claim 2944, wherein the conduit is further configurable to be 
cooled with the oxidizing fluid such that the conduit is not substantially heated by 
oxidation. / 

2949. The system of claim 2944; wherein the conduit is further configurable to remove 
an oxidation product. / 

2950. The system of claim 2944, wherein the conduit is further configurable to remove 
an oxidation product such that the oxidation product transfers heat to the oxidizing fluid. 

295 1 . The system of claipi 2944, wherein the conduit is further configurable to remove 
an oxidation product, and wherein a flow rate of the oxidizing fluid in the conduit is 
approximately equal to a flow rate of the oxidation product in the conduit. 

2952. The system of claim 2944, wherein the conduit is further configurable to remove 
an oxidation productjand wherein a pressure of the oxidizing fluid in the conduit and a 
pressure of the oxidation product in the conduit are controlled to reduce contamination of 
the oxidation product by the oxidizing fluid. 

2953. The system of claim 2944, wherein the conduit is further configurable to remove 
an oxidation prodi ct, and wherein the oxidation product is substantially inhibited from 
flowing into portions of the formation beyond the reaction zone. 



v 
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2954. The system of claim 2944, wherein the oxidizing fluid is substantially inhibited 
from flowing into portions of the formation beyond the reaction zone. 



2955. The system of claim 2944, further comprising a center conduit disposed within 
the conduit, wherein center conduit is configurable to provide the oxidizing fluid into the 
opening during use, and wherein the conduit p further configurable to remove an 
oxidation product during use. 

2956. The system of claim 2944, wherein the portion of the formation extends radially 
from the opening a width of less than approximately 0.2 m. 

2957. The system of claim 2944, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation. 

2958. The system of claim 2944, further comprising an overburden casing coupled to 
the opening, wherein the overl/urden casing is disposed in an overburden of the 
formation, and wherein the overburden casing comprises steel. 

2959. The system of claim 2944, further comprising an overburden casing coupled to 
the opening, wherein the (werburden casing is disposed in an overburden of the 
formation, and wherein the overburden casing is further disposed in cement. 

2960. The system of cliim 2944, further comprising an overburden casing coupled to 
the opening, wherein a packing material is disposed at a junction of the overburden 
casing and the opening/ 

2961. The system of /claim 2944, further comprising an overburden casing coupled to 
the opening, wherein pe overburden casing is disposed in an overburden of the 
formation, wherein a/packing material is disposed at a junction of the overburden casing 
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and the opening, and wherein the packing material is configurable to substantially inhibit 
a flow of fluid between the opening and the overburden casing during use. 

2962. The system of claim 2944, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, wherein a packing material is disposed a/ a junction of the overburden casing 
and the opening, and wherein the packing material comprises cement. 

2963. The system of claim 2944, wherein the system is further configurable such that 
transferred heat can pyrolyze at least someyfoydrocarbons in the pyrolysis zone. 

2964. A system configured to heat a hydrocarbon containing formation, comprising: 

a conductor disposed in a first conduit, wherein the first conduit is disposed in an 
opening in the formation, and wherein the conductor is configured to provide heat to at 
least a portion of the formation during use; 

an oxidizing fluid source; / 

a second conduit disposed in the opening, wherein the second conduit is 
configured to provide an oxidizing fluid from the oxidizing fluid source to a reaction 
zone in the formation during uie, and wherein the oxidizing fluid is selected to oxidize at 
least some hydrocarbons at the reaction zone during use such that heat is generated at the 
reaction zone; and / 

wherein the system is configured to allow heat to transfer substantially by 
conduction from the reaction zone to a pyrolysis zone of the formation during use. 

2965. The system of claiprn 2964, wherein the oxidizing fluid is configured to generate 
heat in the reaction zone such that the oxidizing fluid is transported through the reaction 
zone substantially by diffusion. 

2966. The system of c 
wherein the orifices are 



aim 2964, wherein the second conduit comprises orifices, and 
configured to provide the oxidizing fluid into the opening. 
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2967. The system of claim 2964, wherein the second conduit comprises critical flow 
orifices, and wherein the critical flow orifices are configured to control a flow of the 
oxidizing fluid such that a rate of oxidation in the formation is controlled. 



2968. The system of claim 2964, wherein the second conduit is further configured to be 
cooled with the oxidizing fluid to reduce heatine/fcf the second conduit by oxidation. 

2969. The system of claim 2964, wherein tjte second conduit is further configured to 
remove an oxidation product. 

2970. The system of claim 2964, wherein the second conduit is further configured to 
remove an oxidation product such tha/the oxidation product transfers heat to the 
oxidizing fluid. 

2971 . The system of claim 2964, /wherein the second conduit is further configured to 
remove an oxidation product, ana wherein a flow rate of the oxidizing fluid in the conduit 
is approximately equal to a flow rate of the oxidation product in the second conduit. 

2972. The system of claim £964, wherein the second conduit is further configured to 
remove an oxidation product, and wherein a pressure of the oxidizing fluid in the second 
conduit and a pressure of ttie oxidation product in the second conduit are controlled to 
reduce contamination of me oxidation product by the oxidizing fluid. 



2973. The system of claim 2964, wherein the second conduit is further configured to 
remove an oxidation product, and wherein the oxidation product is substantially inhibited 
from flowing into portions of the formation beyond the reaction zone. 



2974. The system o 
from flowing into 



claim 2964, wherein the oxidizing fluid is substantially inhibited 
pcfrtions of the formation beyond the reaction zone. 
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2975. The system of claim 2964, further comprising a center conduit disposed within 
the second conduit, wherein the center conduit is configured to provide the oxidizing 
fluid into the opening during use, and wherein the second conduit is further configured to 
remove an oxidation product during use. 

2976. The system of claim 2964, wherein the portion of the formation extends radially 
from the opening a width of less than approximately 0.2 m. 

2977. The system of claim 2964, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation. 

2978. The system of claim 2964, further comprising an overburden casing coupled to 
the opening, wherein the overburden erasing is disposed in an overburden of the 
formation, and wherein the overburden casing comprises steel. 

2979. The system of claim 2964, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the owrburden casing is further disposed in cement. 

2980. The system of clainy2964, further comprising an overburden casing coupled to 
the opening, wherein a packing material is disposed at a junction of the overburden 
casing and the opening. 



298 1 . The system of claim 2964, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, wherein a packing material is disposed at a junction of the overburden casing 



and the opening, anc 
flow of fluid between 



wherein the packing material is configured to substantially inhibit a 
the opening and the overburden casing during use. 
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2982. The system of claim 2964, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, wherein a packing material is disposed at a junction of the overburden casing 
and the opening, and wherein the packing material comprises cement. 

2983. The system of claim 2964, wherein the system is further configured such that 
transferred heat can pyrolyze at least some hydrocarbons in the pyrolysis zone. 

2984. A system configurable to heat a hydrocarbon containing formation, comprising: 
a conductor configurable to be disposed in a first conduit, wherein the first 

conduit is configurable to be disposed in an opening in the formation, and wherein the 
conductor is further configurable to provide beat to at least a portion of the formation 
during use; / 

a second conduit configurable to he disposed in the opening, wherein the second 
conduit is further configurable to provide an oxidizing fluid from an oxidizing fluid 
source to a reaction zone in the formation during use, and wherein the system is 
configurable to allow the oxidizing fluid to oxidize at least some hydrocarbons at the 
reaction zone during use such thatAeat is generated at the reaction zone; and 

wherein the system is funther configurable to allow heat to transfer substantially 
by conduction from the reaction? zone to a pyrolysis zone of the formation during use. 

2985. The system of claim 2984, wherein the oxidizing fluid is configurable to generate 
heat in the reaction zone such that the oxidizing fluid is transported through the reaction 
zone substantially by diffusion. 

2986. The system of claim 2984, wherein the second conduit comprises orifices, and 
wherein the orifices are configurable to provide the oxidizing fluid into the opening. 

2987. The system of c aim 2984, wherein the second conduit comprises critical flow 
orifices, and wherein the critical flow orifices are configurable to control a flow of the 
oxidizing fluid such thet a rate of oxidation in the formation is controlled. 
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2988. The system of claim 2984, wherein the second conduit is further configurable to 
be cooled with the oxidizing fluid to reduce heating of the second conduit by oxidation. 



2989. The system of claim 2984, wherein the second conduit is further configurable to 
remove an oxidation product. , 

2990. The system of claim 2984, wherein the second conduit is further configurable to 
remove an oxidation product such that the oxidation product transfers heat to the 
oxidizing fluid. / 

2991 . The system of claim 2984, wherein ther second conduit is further configurable to 
remove an oxidation product, and wherein ailow rate of the oxidizing fluid in the conduit 
is approximately equal to a flow rate of the/oxidation product in the second conduit. 

2992. The system of claim 2984, wheran the second conduit is further configurable to 
remove an oxidation product, and wherein a pressure of the oxidizing fluid in the second 
conduit and a pressure of the oxidation product in the second conduit are controlled to 
reduce contamination of the oxidation product by the oxidizing fluid. 

2993. The system of claim 2984, wherein the second conduit is further configurable to 
remove an oxidation product, aqid wherein the oxidation product is substantially inhibited 
from flowing into portions of me formation beyond the reaction zone. 

2994. The system of claim 2984, wherein the oxidizing fluid is substantially inhibited 
from flowing into portions of the formation beyond the reaction zone. 

2995. The system of claim 2984, further comprising a center conduit disposed within 
the second conduit, where n center conduit is configurable to provide the oxidizing fluid 
into the opening during use, and wherein the second conduit is further configurable to 
remove an oxidation prod ict during use. 
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2996. The system of claim 2984, wherein the portion/of the formation extends radially 
from the opening a width of less than approximately/0.2 m. 



2997. The system of claim 2984, further comprising arj overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation. 



a 

ffl 



2998. The system of claim 2984, further comprising an overburden casing coupled to 
10 the opening, wherein the overburden casing is disposed in an overburden of the 

formation, and wherein the overburden qasing comprises steel. 

2999. The system of claim 2984, furrfier comprising an overburden casing coupled to 
the opening, wherein the overburden/casing is disposed in an overburden of the 

15 formation, and wherein the overburaen casing is further disposed in cement. 



HI 



20 



25 



30 



3000. The system of claim 29847further comprising an overburden casing coupled to 
the opening, wherein a packing n/aterial is disposed at a junction of the overburden 
casing and the opening. 

3001 . The system of claim 29K4, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, wherein a packing material is disposed at a junction of the overburden casing 
and the opening, and whereinJthe packing material is configurable to substantially inhibit 
a flow of fluid between the opening and the overburden casing during use. 



3002. The system of claim 
the opening, wherein the 
formation, wherein a packink 
and the opening, and wherein 



2984, further comprising an overburden casing coupled to 
overburden casing is disposed in an overburden of the 

material is disposed at a junction of the overburden casing 
the packing material comprises cement. 
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3003. The system of claim 2984, wherein the system is further configurable such that 
transferred heat can pyrolyze at least some hydrocarbons in the pyrolysis zone. 



3004. An in situ method for heating a hydrocarbon containing formation, comprising: 
heating a portion of the formation to a temperature sufficient to support reaction 

of hydrocarbons within the portion of the formation with/an oxidizing fluid, wherein 
heating comprises applying an electrical current to a conductor disposed in a first conduit 
to provide heat to the portion, and wherein the first ^onduit is disposed within the 
opening; / 

providing the oxidizing fluid to a reaction zone in the formation; 

allowing the oxidizing fluid to react with at least a portion of the hydrocarbons at 
the reaction zone to generate heat at the reaction zone; and 

transferring the generated heat substantially by conduction from the reaction zone 
to a pyrolysis zone in the formation. / 

3005. The method of claim 3004/further comprising transporting the oxidizing fluid 
through the reaction zone by diffusion. 

3006. The method of claim i004, further comprising directing at least a portion of the 
oxidizing fluid into the opemng through orifices of a second conduit disposed in the 
opening. / 

3007. The method of claim 3004, further comprising controlling a flow of the oxidizing 
fluid with critical flow orifices of a second conduit disposed in the opening such that a 
rate of oxidation is controlled. 

3008. The method oF claim 3004, further comprising increasing a flow of the oxidizing 
fluid in the opening to accommodate an increase in a volume of the reaction zone such 
that a rate of oxidaticn is substantially constant over time within the reaction zone. 
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3009. The method of claim 3004, wherein a second conduit is disposed in the opening, 
the method further comprising cooling the second conduit with the oxidizing fluid to 
reduce heating of the second conduit by oxidation. 



3010. The method of claim 3004, wherein a secoriJi conduit is disposed within the 
opening, the method further comprising removing an oxidation product from the 
formation through the second conduit. 

3011. The method of claim 3004, whereiX a second conduit is disposed within the 
opening, the method further comprising /emoving an oxidation product from the 
formation through the second conduit and transferring heat from the oxidation product in 
the conduit to the oxidizing fluid in the second conduit. 

3012. The method of claim 3004/wherein a second conduit is disposed within the 
opening, the method further comprising removing an oxidation product from the 
formation through the second cdnduit, wherein a flow rate of the oxidizing fluid in the 
second conduit is approximately equal to a flow rate of the oxidation product in the 
second conduit. 

3013. The method of claim 3004, wherein a second conduit is disposed within the 
opening, the method further comprising removing an oxidation product from the 
formation through the second conduit and controlling a pressure between the oxidizing 
fluid and the oxidation p/oduct in the second conduit to reduce contamination of the 
oxidation product by the/ oxidizing fluid. 



3014. The method of claim 3004, wherein a second conduit is disposed within the 
opening, the method fi rther comprising removing an oxidation product from the 
formation through the conduit and substantially inhibiting the oxidation product from 
flowing into portions cf the formation beyond the reaction zone. 
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3015. The method of claim 3004, further comprising substantially inhibiting the 
oxidizing fluid from flowing into portions of the formation beyond the reaction zone. 



3016. The method of claim 3004, wherein a center conduit is disposed within an outer 
conduit, and wherein the outer conduit is disposed within the opening, the method further 
comprising providing the oxidizing fluid into the opeiting through the center conduit and 
removing an oxidation product through the outer conauit. 

30 1 7. The method of claim 3004, wherein the pcmion of the formation extends radially 
from the opening a width of less than approximately 0.2 m. 

3018. The method of claim 3004, further c/mprising removing water from the formation 
prior to heating the portion. 

3019. The method of claim 3004, further comprising controlling the temperature of the 
formation to substantially inhibit production of oxides of nitrogen during oxidation. 

3020. The method of claim 3004/ further comprising coupling an overburden casing to 
the opening, wherein the overbu/den casing is disposed in an overburden of the 
formation. 

3021 . The method of claimy6004, further comprising coupling an overburden casing to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the overburden casing comprises steel. 



3022. The method of cjfcim 3004, further comprising coupling an overburden casing to 
the opening, wherein thi overburden casing is disposed in an overburden of the 
formation, and wherein the overburden casing is further disposed in cement. 
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3023. The method of claim 3004, further comprising coupling an overburden casing to 
the opening, wherein a packing material is disposed at a junction of the overburden 
casing and the opening. 



3024. A system configured to heat a hydrocarbon containingiormation, comprising: 
an insulated conductor disposed in an opening in theaormation, wherein the 

insulated conductor is configured to provide heat to at least a portion of the formation 
during use; 

an oxidizing fluid source; 

a conduit disposed in the opening, wherein^he conduit is configured to provide an 
oxidizing fluid from the oxidizing fluid source id a reaction zone in the formation during 
use, and wherein the oxidizing fluid is selected to oxidize at least some hydrocarbons at 
the reaction zone during use such that heat is' generated at the reaction zone; and 

wherein the system is configured tp allow heat to transfer substantially by 
conduction from the reaction zone to a pVrolysis zone of the formation during use. 

3025. The system of claim 3024, wherein the oxidizing fluid is configured to generate 
heat in the reaction zone such that thp oxidizing fluid is transported through the reaction 
zone substantially by diffusion. 

3026. The system of claim 3024, wherein the conduit comprises orifices, and wherein 
the orifices are configured to provide the oxidizing fluid into the opening. 

3027. The system of claim 6024, wherein the conduit comprises critical flow orifices, 
and wherein the critical flow orifices are configured to control a flow of the oxidizing 
fluid such that a rate of ox/dation in the formation is controlled. 



3028. The system of cl; 
oxidizing fluid such that 



m 3024, wherein the conduit is configured to be cooled with the 
the conduit is not substantially heated by oxidation. 
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3029. The system of claim 3024, wherein the conduit is further configured to remove an 
oxidation product. 



3030. The system of claim 3024, wherein the conduit is further configured to remove an 
oxidation product, and wherein the conduit is further configured such that the oxidation 
product transfers substantial heat to the oxidizing fluid/ 1 

303 1 . The system of claim 3024, wherein the conduit is further configured to remove an 
oxidation product, and wherein a flow rate of th^ oxidizing fluid in the conduit is 
approximately equal to a flow rate of the oxidation product in the conduit. 

3032. The system of claim 3024, wherein/the conduit is further configured to remove an 
oxidation product, and wherein a pressure of the oxidizing fluid in the second conduit and 
a pressure of the oxidation product in the conduit are controlled to reduce contamination 
of the oxidation product by the oxidizing fluid. 

3033. The system of claim 3024, wherein the conduit is further configured to remove an 
oxidation product, and wherein the oxidation product is substantially inhibited from 
flowing into portions of the formation beyond the reaction zone. 

3034. The system of claim 3024, wherein the oxidizing fluid is substantially inhibited 
from flowing into portions outhe formation beyond the reaction zone. 



3035. The system of claim 3024, further comprising a center conduit disposed within 
the conduit, wherein the center conduit is configured to provide the oxidizing fluid into 



the opening during use, 



d wherein the conduit is further configured to remove an 



oxidation product during use. 

3036. The system of claim 3024, wherein the portion of the formation extends radially 
from the opening a width of less than approximately 0.2 m. 



710 



Conley, Rose & Tayon, P.C. 



3037. The system of claim 3024, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation. 



3038. The system of claim 3024, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the overburden casing comprises steel/ 

3039. The system of claim 3024, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the overburden casing is further disposed in cement. 

3040. The system of claim 3024, further comprising an overburden casing coupled to 
the opening, wherein a packing material is disposed at a junction of the overburden 
casing and the opening. / 

3041. The system of claim 3024, further comprising an overburden casing coupled to 
the opening, wherein the overburden easiness disposed in an overburden of the 
formation, wherein a packing material is disposed at a junction of the overburden casing 
and the opening, and wherein the packing material is configured to substantially inhibit a 
flow of fluid between the opening and pe overburden casing during use. 

3042. The system of claim 3024, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, wherein a packing material is disposed at a junction of the overburden casing 
and the opening, and wherein the packing material comprises cement. 

3043. The system of claim 302^ , wherein the system is further configured such that 
transferred heat can pyrolyze at bast some hydrocarbons in the pyrolysis zone. 

3044. A system configurable to neat a hydrocarbon containing formation, comprising: 
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an insulated conductor configurable to be disposed in an opening in the formation, 
wherein the insulated conductor is further configurable to provide heat to at least a 
portion of the formation during use; 

a conduit configurable to be disposed in the opening, wherein the conduit is 
further configurable to provide an oxidizing fluid from an oxidizing fluid source to a 
reaction zone in the formation during use, and wherein the system is configurable to 
allow the oxidizing fluid to oxidize at least some hydrocarbons 91 the reaction zone 
during use such that heat is generated at the reaction zone; anc 

wherein the system is further configurable to allow lleat to transfer substantially 
by conduction from the reaction zone to a pyrolysis zone di the formation during use. 

3045. The system of claim 3044, wherein the oxidizing fluid is configurable to generate 
heat in the reaction zone such that the oxidizing fluya is transported through the reaction 
zone substantially by diffusion. 

3046. The system of claim 3044, wherein the>conduit comprises orifices, and wherein 
the orifices are configurable to provide the oxidizing fluid into the opening. 

3047. The system of claim 3044, wherein the conduit comprises critical flow orifices, 
and wherein the critical flow orifices areyconfigurable to control a flow of the oxidizing 
fluid such that a rate of oxidation in W formation is controlled. 

3048. The system of claim 3044, Wherein the conduit is further configurable to be 
cooled with the oxidizing fluid sucji that the conduit is not substantially heated by 
oxidation. 



3049. The system of claim 30^4, wherein the conduit is further configurable to remove 
an oxidation product. 



3050. The system of claim 3( 
an oxidation product, such thai 



4, wherein the conduit is further configurable to remove 
the oxidation product transfers heat to the oxidizing fluid. 
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305 1 . The system of claim 3044, wherein the conduit is further configurable to remove 
an oxidation product, and wherein a flow rate of the oxidizing fluid in the conduit is 
approximately equal to a flow rate of the oxidation product in the condjiit. 

3052. The system of claim 3044, wherein the conduit is further configurable to remove 
an oxidation product, and wherein a pressure of the oxidizing fluid in the conduit and a 
pressure of the oxidation product in the conduit are controlled to reduce contamination of 
the oxidation product by the oxidizing fluid. 

3053. The system of claim 3044, wherein the conduK is further configurable to remove 
an oxidation product, and wherein the oxidation pre/duct is substantially inhibited from 
flowing into portions of the formation beyond the/reaction zone. 

3054. The system of claim 3044, wherein the oxidizing fluid is substantially inhibited 
from flowing into portions of the formation/Deyond the reaction zone. 

3055. The system of claim 3044, further comprising a center conduit disposed within 
the conduit, wherein center conduit is Configurable to provide the oxidizing fluid into the 
opening during use, and wherein the ydonduit is further configurable to remove an 
oxidation product during use. 

3056. The system of claim 3044, wherein the portion of the formation extends radially 
from the opening a width of less than approximately 0.2 m. 



3057. The system of claim 3044, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation. 



\ 
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3058. The system of claim 3044, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the overburden casing comprises steel. 

3059. The system of claim 3044, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an Werburden of the 
formation, and wherein the overburden casing is further disposed in cement. 



3060. The system of claim 3044, further comprising an o/verburden casing coupled to 
the opening, wherein a packing material is disposed at adjunction of the overburden 
casing and the opening. / J 

3061 . The system of claim 3044, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, wherein a packing material is disposed at a junction of the overburden casing 
and the opening, and wherein the packing material is configurable to substantially inhibit 
a flow of fluid between the opening and the overburden casing during use. 

3062. The system of claim 3044, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, wherein a packing materia* is disposed at a junction of the overburden casing 
and the opening, and wherein the packing material comprises cement. 

3063. The system of claim 3044,/wherein the system is further configurable such that 
transferred heat can pyrolyze at least some hydrocarbons in the pyrolysis zone. 

3064. An in situ method for hdkting a hydrocarbon containing formation, comprising: 
heating a portion of the /formation to a temperature sufficient to support reaction 

of hydrocarbons within the portion of the formation with an oxidizing fluid, wherein 
heating comprises applying an electrical current to an insulated conductor to provide heat 
to the portion, and wherein thd insulated conductor is disposed within the opening; 
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providing the oxidizing fluid to a reaction zone in the formation; 

allowing the oxidizing fluid to react with at least a portion of the hydrocarbons at 
the reaction zone to generate heat at the reaction zone; and 

transferring the generated heat substantially by conduction from the reaction zone 
to a pyrolysis zone in the formation. / 

3065. The method of claim 3064, further comprising tran^orting the oxidizing fluid 
through the reaction zone by diffusion. / 

3066. The method of claim 3064, further comprising directing at least a portion of the 
oxidizing fluid into the opening through orifices or a conduit disposed in the opening. 

3067. The method of claim 3064, further comprising controlling a flow of the oxidizing 
fluid with critical flow orifices of a conduit disposed in the opening such that a rate of 
oxidation is controlled. / 

3068. The method of claim 3064, further comprising increasing a flow of the oxidizing 
fluid in the opening to accommodate/an increase in a volume of the reaction zone such 
that a rate of oxidation is substantially constant over time within the reaction zone. 

3069. The method of claim 3064, wherein a conduit is disposed in the opening, the 
method further comprising cooling the conduit with the oxidizing fluid to reduce heating 
of the conduit by oxidation. 

3070. The method of claim 3064, wherein a conduit is disposed within the opening, the 
method further comprising removing an oxidation product from the formation through 
the conduit. 

3071. The method of claim 3064, wherein a conduit is disposed within the opening, the 
method further comprising re moving an oxidation product from the formation through 
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the conduit and transferring heat from the oxidation product in the conduit to the 
oxidizing fluid in the conduit. 

3072. The method of claim 3064, wherein a conduit is disposed within the opening, the 
method further comprising removing an oxidation product from the^ formation through 
the conduit, wherein a flow rate of the oxidizing fluid in the conduit is approximately 
equal to a flow rate of the oxidation product in the conduit. / 

3073. The method of claim 3064, wherein a conduit is deposed within the opening, the 
method further comprising removing an oxidation product from the formation through 
the conduit and controlling a pressure between the oxidizing fluid and the oxidation 
product in the conduit to reduce contamination of the oxidation product by the oxidizing 
fluid. / 

3074. The method of claim 3064, wherein a conduit is disposed within the opening, the 
method further comprising removing an oxidation product from the formation through 
the conduit and substantially inhibiting the nidation product from flowing into portions 
of the formation beyond the reaction zone/ 

3075. The method of claim 3064, further comprising substantially inhibiting the 
oxidizing fluid from flowing into portions of the formation beyond the reaction zone. 

3076. The method of claim 3064, therein a center conduit is disposed within an outer 
conduit, and wherein the outer conduit is disposed within the opening, the method further 
comprising providing the oxidizing fluid into the opening through the center conduit and 
removing an oxidation product through the outer conduit. 

3077. The method of claim 306j 
from the opening a width of less 



I, wherein the portion of the formation extends radially 
than approximately 0.2 m. 
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3078. The method of claim 3064, further comprising removing water from the formation 
prior to heating the portion. 



3079. The method of claim 3064, further comprising controlling the temperature of the 
formation to substantially inhibit production of oxides of nitrogen during oxidation. 

3080. The method of claim 3064, further comprising coup4ing an overburden casing to 
the opening, wherein the overburden casing is disposed ip an overburden of the 
formation. 

3081 . The method of claim 3064, further comprising coupling an overburden casing to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the overburden casing comprises steel. 

3082. The method of claim 3064, further comprising coupling an overburden casing to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the overburden casing is further disposed in cement. 

3083. The method of claim 3064, further comprising coupling an overburden casing to 
the opening, wherein a packing material is disposed at a junction of the overburden 
casing and the opening. 

3084. The method of claim 3064/ wherein the pyrolysis zone is substantially adjacent to 
the reaction zone. 



3085. An in situ method for hdating a hydrocarbon containing formation, comprising: 
heating a portion of the Formation to a temperature sufficient to support reaction 
of hydrocarbons within the porlion of the formation with an oxidizing fluid, wherein the 
portion is located substantially idjacent to an opening in the formation, wherein heating 
comprises applying an electricajl current to an insulated conductor to provide heat to the 
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portion, wherein the insulated conductor is coupled to a conduit, wherein the conduit 
comprises critical flow orifices, and wherein the conduit is disposed within the opening; 

providing the oxidizing fluid to a reaction zone in the formation; 

allowing the oxidizing fluid to react with at least a portion of mb hydrocarbons at 
the reaction zone to generate heat at the reaction zone; and / 

transferring the generated heat substantially by conductioi/ from the reaction zone 
to a pyrolysis zone in the formation. / 

3086. The method of claim 3085, further comprising transporting the oxidizing fluid 
through the reaction zone by diffusion. / 

3087. The method of claim 3085, further comprising controlling a flow of the oxidizing 
fluid with the critical flow orifices such that a rate/bf oxidation is controlled. 

3088. The method of claim 3085, further comprising increasing a flow of the oxidizing 
fluid in the opening to accommodate an increase in a volume of the reaction zone such 
that a rate of oxidation is substantially constant over time within the reaction zone. 

3089. The method of claim 3085, fur 
oxidizing fluid to reduce heating of thi 

3090. The method of claim 3085, further comprising removing an oxidation product 
from the formation through the conduit. 

3091. The method of claim 3085, further comprising removing an oxidation product 
from the formation through the cpnduit and transferring heat from the oxidation product 
in the conduit to the oxidizing fljiid in the conduit. 

3092. The method of claim 30 
from the formation through the 
conduit is approximately equal 



ir comprising cooling the conduit with the 
f conduit by oxidation. 



f 5, further comprising removing an oxidation product 
ponduit, wherein a flow rate of the oxidizing fluid in the 
a flow rate of the oxidation product in the conduit. 
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3093. The method of claim 3085, further comprising removing an oxidation product 
from the formation through the conduit and controlling a pressure between the oxidizing 
fluid and the oxidation product in the conduit to reduce contamination of the oxidation 
product by the oxidizing fluid. 

3094. The method of claim 3085, further comprising removing an oxidation product 
from the formation through the conduit and substantially inhibiting/the oxidation product 
from flowing into portions of the formation beyond the reaction zone. 

3095. The method of claim 3085, further comprising substantially inhibiting the 
oxidizing fluid from flowing into portions of the formatiora4)eyond the reaction zone. 

3096. The method of claim 3085, wherein a center conduit is disposed within the 
conduit, the method further comprising providing thef oxidizing fluid into the opening 
through the center conduit and removing an oxidation product through the conduit. 

3097. The method of claim 3085, wherein the/portion of the formation extends radially 
from the opening a width of less than approximately 0.2 m. 

3098. The method of claim 3085, further/comprising removing water from the formation 
prior to heating the portion. 

3099. The method of claim 3085, fisher comprising controlling the temperature of the 
formation to substantially inhibit production of oxides of nitrogen during oxidation. 



3 1 00. The method of claim 3085,/further comprising coupling an overburden casing to 
the opening, wherein the overburdjen casing is disposed in an overburden of the 
formation. 
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3101. The method of claim 3085, further comprising coupling an overburden casing to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the overburden casing comprises steel. 



3 102. The method of claim 3085, further comprising coupling an overburden casing to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the overburden casing is further disposed in cement. 

V 

3 1 03. The method of claim 3085, further comprising coupling an overburden casing to 
the opening, wherein a packing material is disposed at a jiinction of the overburden 
casing and the opening. 

3 104. The method of claim 3085, wherein the pyr/lysis zone is substantially adjacent to 
the reaction zone. 



3105. A system configured to heat a hydrocarbon containing formation, comprising: 

at least one elongated member disposed in an opening in the formation, wherein at 
least the one elongated member is configured to provide heat to at least a portion of the 
formation during use; 

an oxidizing fluid source; 

a conduit disposed in the opening, wherein the conduit is configured to provide an 
oxidizing fluid from the oxidizing flu/d source to a reaction zone in the formation during 
use, and wherein the oxidizing fluidAs selected to oxidize at least some hydrocarbons at 
the reaction zone during use such mat heat is generated at the reaction zone; and 

wherein the system is configured to allow heat to transfer substantially by 



conduction from the reaction zone 

3106. The system of claim 3105 
heat in the reaction zone such thqt 
zone substantially by diffusion. 



to a pyrolysis zone of the formation during use. 

wherein the oxidizing fluid is configured to generate 
the oxidizing fluid is transported through the reaction 
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3 1 07. The system of claim 3105, wherein the conduit comprises orifices, and wherein 
the orifices are configured to provide the oxidizing fluid into the opening. 

3 108. The system of claim 3 105, wherein the conduit comprises critical flow orifices, 
and wherein the critical flow orifices are configured to control a flow of the oxidizing 
fluid such that a rate of oxidation in the formation is controlled. J 

3 109. The system of claim 3 105, wherein the conduit is further configured to be cooled 
with the oxidizing fluid such that the conduit is not substantially heated by oxidation. 

3110. The system of claim 3 105, wherein the conduit is further configured to remove an 
oxidation product. / 

3111. The system of claim 3105, wherein the conduit is Anther configured to remove an 
oxidation product such that the oxidation product transfers heat to the oxidizing fluid. 

3112. The system of claim 3 105, wherein the conduit is further configured to remove an 
oxidation product, and wherein a flow rate of the Acidizing fluid in the conduit is 
approximately equal to a flow rate of the oxidation product in the conduit. 

3113. The system of claim 3 1 05, wherein me conduit is further configured to remove an 
oxidation product, and wherein a pressure of the oxidizing fluid in the conduit and a 
pressure of the oxidation product in the conduit are controlled to reduce contamination of 
the oxidation product by the oxidizing fluid. 

3114. The system of claim 3 105, wherein the conduit is further configured to remove an 
oxidation product, and wherein the oxidation product is substantially inhibited from 
flowing into portions of the formation beyond the reaction zone. 

3115. The system of claim 3 1 05, wherein the oxidizing fluid is substantially inhibited 
from flowing into portions of the formation beyond the reaction zone. 
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3116. The system of claim 3 1 05, further comprising a center conduit disposed within 
the conduit, wherein the center conduit is configured to provide the oxidizing fluid into 
the opening during use, and wherein the conduit is further configured to remove an 
oxidation product during use. \ 

►rmation extends radially 

3118. The system of claim 3105, further comprising zk overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation. / 

3119. The system of claim 3105, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the overburden casing comprises steel. 

3 120. The system of claim 3 105, further comprising an overburden casing coupled to 
the opening, wherein the overburden Rasing is disposed in an overburden of the 
formation, and wherein the overburden casing is further disposed in cement. 

3121. The system of claim 310 
the opening, wherein a packing I 
casing and the opening. / 

3 122. The system of claim 3(105, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, wherein a packing material is disposed at a junction of the overburden casing 
and the opening, and wherei i the packing material is configured to substantially inhibit a 
flow of fluid between the op ening and the overburden casing during use. 

\ 



3117. The system of claim 3105, wherein the portion of the 
from the opening a width of less than approximately 0.2 m. 



. further comprising an overburden casing coupled to 
laterial is disposed at a junction of the overburden 
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3 123. The system of claim 3 105, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, wherein a packing material is disposed at a junction of the overburden casing 
and the opening, and wherein the packing material comprises cement. 

3 1 24. The system of claim 3 105, wherein the system is further/configured such that 
transferred heat can pyrolyze at least some hydrocarbons in the pyroiysis zone. 

3 125. A system configurable to heat a hydrocarbon containing formation, comprising: 
at least one elongated member configurable to bp disposed in an opening in the 

formation, wherein at least the one elongated member/is further configurable to provide 
heat to at least a portion of the formation during use/ 

a conduit configurable to be disposed in tm opening, wherein the conduit is 
further configurable to provide an oxidizing fluid from the oxidizing fluid source to a 
reaction zone in the formation during use, and wherein the system is configurable to 
allow the oxidizing fluid to oxidize at least softie hydrocarbons at the reaction zone 
during use such that heat is generated at theyreaction zone; and 

wherein the system is further configurable to allow heat to transfer substantially 
by conduction from the reaction zone to f pyroiysis zone of the formation during use. 

3126. The system of claim 3125, wl 
heat in the reaction zone such that th5 
zone substantially by diffusion. / 

3127. The system of claim 3 1 
the orifices are configurable to 

3128. The system of claim 3/125, wherein the conduit comprises critical flow orifices, 
and wherein the critical flowforifi'ces are configurable to control a flow of the oxidizing 
fluid such that a rate of oxidation in the formation is controlled. 
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srein the oxidizing fluid is configurable to generate 
oxidizing fluid is transported through the reaction 



wherein the conduit comprises orifices, and wherein 
provide the oxidizing fluid into the opening. 



3 129. The system of claim 3 125, wherein the conduit is further configurable to be 
cooled with the oxidizing fluid such that the conduit is not substantially heated by 
oxidation. 

3130. The system of claim 3 1 25, wherein the conduit is further configurable to remove 
an oxidation product. 

3131. The system of claim 3 125, wherein the conduit is further iionfigurable to remove 
an oxidation product such that the oxidation product transfers heat to the oxidizing fluid. 

3 132. The system of claim 3 125, wherein the conduit is further configurable to remove 
an oxidation product, and wherein a flow rate of the oxidizing fluid in the conduit is 
approximately equal to a flow rate of the oxidation product in the conduit. 

3133. The system of claim 3125, wherein the conduit is further configurable to remove 
an oxidation product, and wherein a pressure of the oxidizing fluid in the conduit and a 
pressure of the oxidation product in the conduit ire controlled to reduce contamination of 
the oxidation product by the oxidizing fluid. / 

3 134. The system of claim 3 125, wherem/the conduit is further configurable to remove 
an oxidation product, and wherein the oxidation product is substantially inhibited from 
flowing into portions of the formation byeyond the reaction zone. 

3135. The system of claim 3125, wl 
from flowing into portions of the foin 

3 136. The system of claim 3 125, /further comprising a center conduit disposed within 
the conduit, wherein center conduit is configurable to provide the oxidizing fluid into the 
opening during use, and wherein 1 he conduit is further configurable to remove an 
oxidation product during use. 



/erein the oxidizing fluid is substantially inhibited 
lation beyond the reaction zone. 



\ 
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3137. The system of claim 3 125, wherein the portion of the formation extends radially 
from the opening a width of less than approximately 0.2 m. 



3138. The system of claim 3 125, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation. 

3139. The system of claim 3125, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the overburden casing comprises Heel. 

3 140. The system of claim 3 1 25, further comprising^ overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the overburden casing is farther disposed in cement. 

3141. The system of claim 3125, further comprising an overburden casing coupled to 
the opening, wherein a . packing material is deposed at a junction of the overburden 
casing and the opening. 

3 142. The system of claim 3 125, further comprising an overburden casing coupled to 
the opening, wherein the overburden rasing is disposed in an overburden of the 
formation, wherein a packing material is disposed at a junction of the overburden casing 
and the opening, and wherein the packing material is configurable to substantially inhibit 
a flow of fluid between the opening and the overburden casing during use. 



3 143. The system of claim 3 125, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, wherein a packing nlaterial is disposed at a junction of the overburden casing 
and the opening, and wherein t le packing material comprises cement. 
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3 144. The system of claim 3 125, wherein the system is further configurable such that 
transferred heat can pyrolyze at least some hydrocarbons in the pyrolysis zone. 



3 145. An in situ method for heating a hydrocarbon containing formation, comprising: 
heating a portion of the formation to a temperature sufficient to support reaction 

of hydrocarbons within the portion of the formation with an oxidizing fluid, wherein 
heating comprises applying an electrical current to at least erne elongated member to 
provide heat to the portion, and wherein at least the one elongated member is disposed 
within the opening; 

providing the oxidizing fluid to a reaction zon6 in the formation; 

allowing the oxidizing fluid to react with at /east a portion of the hydrocarbons at 
the reaction zone to generate heat at the reaction zone; and 

transferring the generated heat substantially by conduction from the reaction zone 
to a pyrolysis zone in the formation. 

3 146. The method of claim 3 145, further Comprising transporting the oxidizing fluid 
through the reaction zone by diffusion. 

3 147. The method of claim 3 145, further comprising directing at least a portion of the 
oxidizing fluid into the opening through orifices of a conduit disposed in the opening. 



3 148. The method of claim 3145/further comprising controlling a flow of the oxidizing 
fluid with critical flow orifices oi/a conduit disposed in the opening such that a rate of 
oxidation is controlled. 



3 1 49. The method of claim 3 1 
fluid in the opening to 
that a rate of oxidation is 



5, further comprising increasing a flow of the oxidizing 
accommodate an increase in a volume of the reaction zone such 
substantially constant over time within the reaction zone. 



\ 
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3 1 50. The method of claim 3 1 45, wherein a conduit is disposed in the opening, the 
method further comprising cooling the conduit with the oxidizing fluid to reduce heating 
of the conduit by oxidation. 

3151. The method of claim 3145, wherein a conduit is disposed within the opening, the 
method further comprising removing an oxidation product from the formation through 
the conduit. / 

3 1 52. The method of claim 3 145, wherein a conduit is disposed within the opening, the 
method further comprising removing an oxidation productyfrom the formation through 
the conduit and transferring heat from the oxidation product in the conduit to the 
oxidizing fluid in the conduit. / 

3 153. The method of claim 3 145, wherein a condviit is disposed within the opening, the 
method further comprising removing an oxidation product from the formation through 
the conduit, wherein a flow rate of the oxidizing fluid in the conduit is approximately 
equal to a flow rate of the oxidation product m the conduit. 

3154. The method of claim 3145, wherein a conduit is disposed within the opening, the 
method further comprising removing an oxidation product from the formation through 
the conduit and controlling a pressure between the oxidizing fluid and the oxidation 
product in the conduit to reduce contamination of the oxidation product by the oxidizing 
fluid. / 

3155. The method of claim 3145, wherein a conduit is disposed within the opening, the 
method further comprising removing an oxidation product from the formation through 
the conduit and substantially inhibiting the oxidation product from flowing into portions 
of the formation beyond the reactic n zone. 



3 1 56. The method of claim 3 145 



further comprising substantially inhibiting the 



oxidizing fluid from flowing into portions of the formation beyond the reaction zone. 
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3 157. The method of claim 3 145, wherein a center conduit is disposed within an outer 
conduit, and wherein the outer conduit is disposed within the opening, the method further 
comprising providing the oxidizing fluid into the opening through the center conduit and 
removing an oxidation product through the outer conduit. 

3158. The method of claim 3 145, wherein the portion of the fjpfmation extends radially 
from the opening a width of less than approximately 0.2 m. 

3 1 59. The method of claim 3 145, further comprising re/no ving water from the formation 
prior to heating the portion. 

3 160. The method of claim 3 145, further comprising controlling the temperature of the 
formation to substantially inhibit production of oxides of nitrogen during oxidation. 

3161. The method of claim 3145, further comprising coupling an overburden casing to 
the opening, wherein the overburden casing/s disposed in an overburden of the 
formation. 

3 162. The method of claim 3 145, furtl/er comprising coupling an overburden casing to 
the opening, wherein the overburden erasing is disposed in an overburden of the 
formation, and wherein the overburden casing comprises steel. 



3 163. The method of claim 3 145/ further comprising coupling an overburden casing to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the overburden casing is further disposed in cement. 



3 1 64. The method of claim 3 
the opening, wherein a packing 
casing and the opening. 



45, further comprising coupling an overburden casing to 
material is disposed at a junction of the overburden 
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3 165. The method of claim 3 145, wherein the pyrolysis zone is substantially adjacent to 
the reaction zone. 



3 166. A system configured to heat a hydrocarbon containing foliation, comprising: 

a heat exchanger disposed external to the formation, wherein the heat exchanger 
is configured to heat an oxidizing fluid during use; / 

a conduit disposed in the opening, wherein the conduit is configured to provide 
the heated oxidizing fluid from the heat exchanger to at leapt a portion of the formation 
during use, wherein the system is configured to allow hea/ to transfer from the heated 
oxidizing fluid to at least the portion of the formation duping use, and wherein the 
oxidizing fluid is selected to oxidize at least some hydrocarbons at a reaction zone in the 
formation during use such that heat is generated at ther reaction zone; and 

wherein the system is configured to allow heat to transfer substantially by 
conduction from the reaction zone to a pyrolysis zone of the formation during use. 

3167. The system of claim 3 1 66, wherein the oxidizing fluid is configured to generate 
heat in the reaction zone such that the oxidizingAluid is transported through the reaction 
zone substantially by diffusion. / 

3 168. The system of claim 3 166, wherein the conduit comprises orifices, and wherein 
the orifices are configured to provide the oxidizing fluid into the opening. 

3 169. The system of claim 3 166, wherein the conduit comprises critical flow orifices, 
and wherein the critical flow orifices are /configured to control a flow of the oxidizing 
fluid such that a rate of oxidation in the formation is controlled. 

3 1 70. The system of claim 3 1 66, whei ein the conduit is further configured to be cooled 
with the oxidizing fluid such that the conduit is not substantially heated by oxidation. 

3171. The system of claim 3 1 66, whe -ein the conduit is further configured to remove an 
oxidation product. | 
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3 172. The system of claim 3 166, wherein the conduit is further configured to remove an 
oxidation product, such that the oxidation product transfers heat to the oxidizing fluid. 

3 173. The system of claim 3 166, wherein the conduit is further configured to remove an 
oxidation product, and wherein a flow rate of the oxidizing fluid in tne conduit is 
approximately equal to a flow rate of the oxidation product in the conduit. 

3 1 74. The system of claim 3 1 66, wherein the conduit is furthe/ configured to remove an 
oxidation product, and wherein a pressure of the oxidizing fluid in the conduit and a 
pressure of the oxidation product in the conduit are controlled to reduce contamination of 
the oxidation product by the oxidizing fluid. / 

3 1 75. The system of claim 3 1 66, wherein the conduit is further configured to remove an 
oxidation product, and wherein the oxidation product h substantially inhibited from 
flowing into portions of the formation beyond the reaction zone. 

3 1 76. The system of claim 3 1 66, wherein the oxidizing fluid is substantially inhibited 
from flowing into portions of the formation beyond the reaction zone. 

3 1 77. The system of claim 3 1 66, further comprising a center conduit disposed within 
the conduit, wherein the center conduit is configured to provide the oxidizing fluid into 
the opening during use, and wherein the conduit is further configured to remove an 
oxidation product during use. / 

3 1 78. The system of claim 3 1 66, wherein the portion of the formation extends radially 
from the opening a width of less than app roximately 0.2 m. 

3179. The system of claim 3166, furthei comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation. 
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3 1 80. The system of claim 3 166, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the overburden casing comprises steel. 

3181. The system of claim 3 1 66, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the overburden casing is further disposed in cement. 

3 1 82. The system of claim 3 1 66, further comprising an overburden casing coupled to 
the opening, wherein a packing material is disposed at a jynction of the overburden 
casing and the opening. 

3183. The system of claim 3 1 66, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, wherein a packing material is disposed At a junction of the overburden casing 
and the opening, and wherein the packing material is configured to substantially inhibit a 
flow of fluid between the opening and the overburden casing during use. 



3 1 84. The system of claim 3 1 66, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, wherein a packing material is disposed at a junction of the overburden casing 
and the opening, and wherein the packing material comprises cement. 

3 1 85. A system configurable to heat a hydrocarbon containing formation, comprising: 



a heat exchanger configurable to b 
the heat exchanger is further configurable 

a conduit configurable to be dispo 
further configurable to provide the heated 



disposed external to the formation, wherein 
to heat an oxidizing fluid during use; 
ed in the opening, wherein the conduit is 
oxidizing fluid from the heat exchanger to at 



least a portion of the formation during useL wherein the system is configurable to allow 
heat to transfer from the heated oxidizing fluid to at least the portion of the formation 
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during use, and wherein the system is further configurable to allow the oxidizing fluid to 
oxidize at least some hydrocarbons at a reaction zone in the formation during use such 
that heat is generated at the reaction zone; and 

wherein the system is further configurable to allow heat to transfer substantially 
by conduction from the reaction zone to a pyrolysis zone of the foftnation during use. 

3 1 86. The system of claim 3185, wherein the oxidizing fluid is configurable to generate 
heat in the reaction zone such that the oxidizing fluid is transported through the reaction 
zone substantially by diffusion. / 

3 1 87. The system of claim 3185, wherein the conduit comprises orifices, and wherein 
the orifices are configurable to provide the oxidizing Quid into the opening. 

3 1 88. The system of claim 3185, wherein the conauit comprises critical flow orifices, 
and wherein the critical flow orifices are configurable to control a flow of the oxidizing 
fluid such that a rate of oxidation in the formation is controlled. 

3 1 89. The system of claim 3185, wherein the conduit is further configurable to be 
cooled with the oxidizing fluid such that the/conduit is not substantially heated by 
oxidation. / 

3 1 90. The system of claim 3 1 85, where|h the conduit is further configurable to remove 
an oxidation product. 

3191. The system of claim 3185, whei 
an oxidation product such that the oxidj 

3 1 92. The system of claim 3185, whdrein the conduit is further configurable to remove 
an oxidation product, and wherein a fl(bw rate of the oxidizing fluid in the conduit is 
approximately equal to a flow rate of the oxidation product in the conduit. 



sin the conduit is further configurable to remove 
bion product transfers heat to the oxidizing fluid. 
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3 1 93 . The system of claim 3185, wherein the conduit is further configurable to remove 
an oxidation product, and wherein a pressure of the oxidizing fluid in the conduit and a 
pressure of the oxidation product in the conduit are controlled to reduce contamination of 
the oxidation product by the oxidizing fluid. 



3 1 94. The system of claim 3185, wherein the conduit is further configurable to remove 
an oxidation product, and wherein the oxidation product is substantially inhibited from 
flowing into portions of the formation beyond the reaction zone. 

3 1 95. The system of claim 3185, wherein the oxidizing fluid is substantially inhibited 
from flowing into portions of the formation beyond the reaction zor 

3 1 96. The system of claim 3185, further comprising a center conduit disposed within 
the conduit, wherein center conduit is configurable to provide me oxidizing fluid into the 
opening during use, and wherein the second conduit is further configurable to remove an 
oxidation product during use. 

3 1 97. The system of claim 3185, wherein the portion of the formation extends radially 
from the opening a width of less than approximately Op. m. 

3 198. The system of claim 3 1 85, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation. 



3 199. The system of claim 3185, further conrorising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the overburden casing comprises steel. 



3200. The system of claim 3185, further cdmpnsin 
the opening, wherein the overburden casing 
formation, and wherein the overburden cash 



g an overburden casing coupled to 
is disposed in an overburden of the 
g is further disposed in cement. 
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3201 . The system of claim 3 1 85, further comprising an overburden casing coupled to 
the opening, wherein a packing material is disposed at a junction of the overburden 
casing and the opening. 

3202. The system of claim 3 1 85, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, wherein a packing material is disposed at a junction of the (Overburden casing 
and the opening, and wherein the packing material is configurable to^substantially inhibit 
a flow of fluid between the opening and the overburden casing duj/ng use. 

3203. The system of claim 3185, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in aVoverburden of the 
formation, wherein a packing material is disposed at a junction of the overburden casing 
and the opening, and wherein the packing material comprises cement. 

3204. An in situ method for heating a hydrocarbon containing formation, comprising: 
heating a portion of the formation to a tempe/ature sufficient to support reaction 

of hydrocarbons within the portion of the formation with an oxidizing fluid, wherein 
heating comprises: / 

heating the oxidizing fluid with a heat exchanger, wherein the heat exchanger is 
disposed external to the formation; / 

providing the heated oxidizing fluid fr©m the heat exchanger to the portion of the 
formation; and / 

allowing heat to transfer from the heited oxidizing fluid to the portion of the 
formation; / 

providing the oxidizing fluid to a reaction zone in the formation; 

allowing the oxidizing fluid to reaot with at least a portion of the hydrocarbons at 
the reaction zone to generate heat at the reaction zone; and 

transferring the generated heat substantially by conduction from the reaction zone 
to a pyrolysis zone in the formation. 
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3205. The method of claim 3204, further comprising transporting the oxidizing fluid 
through the reaction zone by diffusion. 

3206. The method of claim 3204, further comprising directing at least a portion of the 
oxidizing fluid into the opening through orifices of a conduit disposed in the opening. 

3207. The method of claim 3204, further comprising controlling a flow of the oxidizing 
fluid with critical flow orifices of a conduit disposed in t|4e opening such that a rate of 
oxidation is controlled. 

3208. The method of claim 3204, further comprising increasing a flow of the oxidizing 
fluid in the opening to accommodate an increase In a volume of the reaction zone such 
that a rate of oxidation is substantially constantyover time within the reaction zone. 

3209. The method of claim 3204, wherein d conduit is disposed in the opening, the 
method further comprising cooling the conjduit with the oxidizing fluid to reduce heating 
of the conduit by oxidation. 

3210. The method of claim 3204, wherein a conduit is disposed within the opening, the 
method further comprising removing a^ oxidation product from the formation through 
the conduit. 

3211. The method of claim 3204, wmerein a conduit is disposed within the opening, the 
method further comprising removing an oxidation product from the formation through 
the conduit and transferring heat froijn the oxidation product in the conduit to the 
oxidizing fluid in the conduit. 



3212. The method of claim 3204, /wherein a conduit is disposed within the opening, the 
method further comprising removing an oxidation product from the formation through 
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the conduit, wherein a flow rate of the oxidizing fluid in the conduit is approximately 
equal to a flow rate of the oxidation product in the conduit. 



3213. The method of claim 3204, wherein a conduit is disposed within the opening, the 
method further comprising removing an oxidation product from the formation through 
the conduit and controlling a pressure between the oxidizing fluid and the oxidation 
product in the conduit to reduce contamination of the oxidation jyroduct by the oxidizing 
fluid. 

3214. The method of claim 3204, wherein a conduit is disposed within the opening, the 
method further comprising removing an oxidation produc/ from the formation through 
the conduit and substantially inhibiting the oxidation product from flowing into portions 
of the formation beyond the reaction zone. 

3215. The method of claim 3204, further compri/ing substantially inhibiting the 
oxidizing fluid from flowing into portions of the^formation beyond the reaction zone. 

3216. The method of claim 3204, wherein ?f center conduit is disposed within an outer 
conduit, and wherein the outer conduit is disposed within the opening, the method further 
comprising providing the oxidizing fluid mto the opening through the center conduit and 
removing an oxidation product through pe outer conduit. 

3217. The method of claim 3204, wherein the portion of the formation extends radially 
from the opening a width of less than approximately 0.2 m. 



3218. The method of claim 3204, further comprising removing water from the formation 
prior to heating the portion. 



3219. The method of claim 3204 ; 
formation to substantially inhibit 



further comprising controlling the temperature of the 
uction of oxides of nitrogen during oxidation. 



prodi 
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3220. The method of claim 3204, further comprising coupling an overburden casing to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation. 

322 1 . The method of claim 3204, further comprising coupling an overburden casing to 
the opening, wherein the overburden casing is disposed in an overburden pf the 
formation, and wherein the overburden casing comprises steel. / 

3222. The method of claim 3204, further comprising coupling an overburden casing to 
the opening, wherein the overburden casing is disposed in an ovetfourden of the 
formation, and wherein the overburden casing is further disposed in cement. 

3223 . The method of claim 3204, further comprising coupling an overburden casing to 
the opening, wherein a packing material is disposed at a junction of the overburden 
casing and the opening. / 

3224. The method of claim 3204, wherein the pyrol/sis zone is substantially adjacent to 
the reaction zone. / 

3225. An in situ method for heating a hydrocarbon containing formation, comprising: 
heating a portion of the formation to a temperature sufficient to support reaction 

of hydrocarbons within the portion of the formation with an oxidizing fluid, wherein 
heating comprises: / 

oxidizing a fuel gas in a heater, wheyein the heater is disposed external to the 
formation; / 

providing the oxidized fuel gas from the heater to the portion of the formation; 
and / 

allowing heat to transfer from the /oxidized fuel gas to the portion of the 
formation; 

providing the oxidizing fluid to a paction zone in the formation; 
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allowing the oxidizing fluid to react with at least a portion of the hydrocarbons at 
the reaction zone to generate heat at the reaction zone; and 

transferring the generated heat substantially by conduction from the reaction zone 
to a pyrolysis zone in the formation. 

3226. The method of claim 3225, further comprising transportir^/the oxidizing fluid 
through the reaction zone by diffusion. 

3227. The method of claim 3225, further comprising directing at least a portion of the 
oxidizing fluid into the opening through orifices of a conduit disposed in the opening. 

3228. The method of claim 3225, further comprising controlling a flow of the oxidizing 
fluid with critical flow orifices of a conduit disposed jn the opening such that a rate of 
oxidation is controlled. 

3229. The method of claim 3225, further composing increasing a flow of the oxidizing 
fluid in the opening to accommodate an increase in a volume of the reaction zone such 
that a rate of oxidation is substantially constant over time within the reaction zone. 

3230. The method of claim 3225, wherehya conduit is disposed in the opening, the 
method further comprising cooling the conduit with the oxidizing fluid to reduce heating 
of the conduit by oxidation. 

323 1 . The method of claim 3225, whefein a conduit is disposed within the opening, the 
method further comprising removing ap oxidation product from the formation through 
the conduit. 



3232. The method of claim 3225, wherein a conduit is disposed within the opening, the 
method further comprising removing an oxidation product from the formation through 
the conduit and transferring heat frorji the oxidation product in the conduit to the 
oxidizing fluid in the conduit. 
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3233. The method of claim 3225, wherein a conduit is disposed within the opening, the 
method further comprising removing an oxidation product from the formation through 
the conduit, wherein a flow rate of the oxidizing fluid in the conduit is approximately 
equal to a flow rate of the oxidation product in the conduit. 

3234. The method of claim 3225, wherein a conduit is disposed within/fhe opening, the 
method further comprising removing an oxidation product from the formation through 
the conduit and controlling a pressure between the oxidizing fluid and the oxidation 
product in the conduit to reduce contamination of the oxidation product by the oxidizing 
fluid. 

3235. The method of claim 3225, wherein a conduit is disposed within the opening, the 
method further comprising removing an oxidation product from the formation through 
the conduit and substantially inhibiting the oxidation product from flowing into portions 
of the formation beyond the reaction zone. 

3236. The method of claim 3225, further compris/ng substantially inhibiting the 
oxidizing fluid from flowing into portions of the formation beyond the reaction zone. 

3237. The method of claim 3225, wherein a center conduit is disposed within an outer 
conduit, and wherein the outer conduit is disposed within the opening, the method further 
comprising providing the oxidizing fluid into the opening through the center conduit and 
removing an oxidation product through the outer conduit. 



3238. The method of claim 3225, wherdin the portion of the formation extends radially 
from the opening a width of less than approximately 0.2 m. 

3239. The method of claim 3225, furtf er comprising removing water from the formation 
prior to heating the portion. 
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3240. The method of claim 3225, further comprising controlling the temperature of the 
formation to substantially inhibit production of oxides of nitrogen during oxidation. 

3241 . The method of claim 3225, further comprising coupling an overburden casing to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation. / 

3242. The method of claim 3225, further comprising coupling an overburden casing to 
the opening, wherein the overburden casing is disposed in arr overburden of the 
formation, and wherein the overburden casing comprises steel. 

3243. The method of claim 3225, further comprising/coupling an overburden casing to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the overburden casing is rarther disposed in cement, 

3244. The method of claim 3225, further comprising coupling an overburden casing to 
the opening, wherein a packing material is disposed at a junction of the overburden 
casing and the opening. / 

3245. The method of claim 3225, whe/ein the pyrolysis zone is substantially adjacent to 
the reaction zone. / 

3246. A system configured to heat/a hydrocarbon containing formation, comprising: 
an insulated conductor disposed within an open wellbore in the formation, 

wherein the insulated conductor is configured to provide radiant heat to at least a portion 
of the formation during use; and 

wherein the system is configured to allow heat to transfer from the insulated 
conductor to a selected section of :he formation during use. 

I 
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3247. The system of claim 3246, wherein the insulated conductor is further configured 
to generate heat during application of an electrical current to the insulated conductor 
during use. 

A 

3248. The system of claim 3246, further comprising a support member, wherein the 
support member is configured to support the insulated conductor 

3249. The system of claim 3246, further comprising a suppc/rt member and a centralizes 
wherein the support member is configured to support the irysulated conductor, and 
wherein the centralizer is configured to maintain a location of the insulated conductor on 
the support member. / 

3250. The system of claim 3246, wherein the open wellbore comprises a diameter of at 
least approximately 5 cm. / 

325 1 . The system of claim 3246, further comprising a lead-in conductor coupled to the 
insulated conductor, wherein the lead-in conductor comprises a low resistance conductor 
configured to generate substantially no heat. / 

3252. The system of claim 3246, further 
insulated conductor, wherein the lead-in c 
conductor. 

3253. The system of claim 3246, ft 
insulated conductor, wherein the lea< 

3254. The system of claim 3246, 
insulated conductor with a cold pii 



uprising a lead-in conductor coupled to the 
inductor comprises a rubber insulated 



ler comprising a lead-in conductor coupled to the 
-in conductor comprises a copper wire. 



ther comprising a lead-in conductor coupled to the 
[transition conductor. 
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3255. The system of claim 3246, further comprising a lead-in conductor coupled to the 
insulated conductor with a cold pin transition conductor, wherein the cold pin transition 
conductor comprises a substantially low resistance insulated conductor. 



3256. The system of claim 3246, wherein the insulated conductor comprises a conductor 
disposed in an electrically insulating material, and wherein die electrically insulating 
material is disposed in a sheath. / 

3257. The system of claim 3246, wherein the insulated conductor comprises a conductor 
disposed in an electrically insulating material, and wherein the conductor comprises a 
copper-nickel alloy. / 

3258. The system of claim 3246, wherein the/nsulated conductor comprises a conductor 
disposed in an electrically insulating materia/ wherein the conductor comprises a copper- 
nickel alloy, and wherein the copper-nicketfalloy comprises approximately 7 % nickel by 
weight to approximately 12 % nickel by weight. 

3259. The system of claim 3246, wherein the insulated conductor comprises a conductor 
disposed in an electrically insulating material, wherein the conductor comprises a copper- 
nickel alloy, and wherein the coppei>nickel alloy comprises approximately 2 % nickel by 
weight to approximately 6 % nickel by weight. 

3260. The system of claim 3246J wherein the insulated conductor comprises a conductor 
disposed in an electrically insulating material, and wherein the electrically insulating 
material comprises a thermally conductive material. 

3261 . The system of claim 324< >, wherein the insulated conductor comprises a conductor 
disposed in an electrically insulating material, and wherein the electrically insulating 
material comprises magnesium c xide. 
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3262. The system of claim 3246, wherein the insulated conductor comprises a conductor 
disposed in an electrically insulating material, wherein the electrically insulating material 
comprises magnesium oxide, and wherein the magnesium oxide comprises a thickness of 
at least approximately 1 mm. 

3263. The system of claim 3246, wherein the insulated conductor comprises a conductor 
disposed in an electrically insulating material, and whereityme electrically insulating 
material comprises aluminum oxide and magnesium oxide. 

3264. The system of claim 3246, wherein the insulated conductor comprises a conductor 
disposed in an electrically insulating material, wherein the electrically insulating material 
comprises magnesium oxide, wherein the magne/ium oxide comprises grain particles, 
and wherein the grain particles are configured \p occupy porous spaces within the 
magnesium oxide. 



3265. The system of claim 3246, whereinrthe insulated conductor comprises a conductor 
disposed in an electrically insulating material, and wherein the electrically insulating 
material is disposed in a sheath, and wtjerein the sheath comprises a corrosion-resistant 
material. 



3266. The system of claim 3246, wherein the insulated conductor comprises a conductor 
disposed in an electrically insulating material, and wherein the electrically insulating 
material is disposed in a sheath, and wherein the sheath comprises stainless steel. 



3267. The system of claim 3246, further comprising two additional insulated 
conductors, wherein the insulated conductor and the two additional insulated conductors 
are configured in a 3 -phase Y configuration. 



3268. The system of claim 3 
wherein the insulated conductor 



46, further comprising an additional insulated conductor, 
and the additional insulated conductor are coupled to a 
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support member, and wherein the insulated conductor and the additional insulated 
conductor are configured in a series electrical configuration. 

3269. The system of claim 3246, further comprising an additional insulated conductor, 
wherein the insulated conductor and the additional insulated conductor are coupled to a 
support member, and wherein the insulated conductor and the additional insulated 
conductor are configured in a parallel electrical configuration./ 

3270. The system of claim 3246, wherein the insulated conductor is configured to 
generate radiant heat of approximately 500 W/m to approximately 1 150 W/m during use. 

3271 . The system of claim 3246, further comprising a support member configured to 
support the insulated conductor, wherein the support member comprises orifices 
configured to provide fluid flow through the support member into the open wellbore 
during use. / 

3272. The system of claim 3246, further comprising a support member configured to 
support the insulated conductor, wherein the support member comprises critical flow 
orifices configured to provide a substantially constant amount of fluid flow through the 
support member into the open wellbore piring use. 

3273. The system of claim 3246, fi 
conductor, wherein the tube is confr 
wellbore during use. 

3274. The system of claim 3246, 
conductor, wherein the tube compr 
substantially constant amount of fli 
wellbore during use. 



ler comprising a tube coupled to the insulated 
red to provide a flow of fluid into the open 



ther comprising a tube coupled to the insulated 
ises critical flow orifices configured to provide a 
lid flow through the support member into the open 
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3275. The system of claim 3246, further comprising an overburden casing coupled to 
the open wellbore, wherein the overburden casing is disposed in an overburden of the 
formation. 



3276. The system of claim 3246, further comprising an overburaen casing coupled to 
the open wellbore, wherein the overburden casing is disposedy&i an overburden of the 
formation, and wherein the overburden casing comprises ste 

3277. The system of claim 3246, further comprising ap overburden casing coupled to 
the open wellbore, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the overburden casing is furnier disposed in cement. 

3278. The system of claim 3246, further comprising an overburden casing coupled to 
the open wellbore, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein a packing material indisposed at a junction of the overburden 
casing and the open wellbore. 

3279. The system of claim 3246, further comprising an overburden casing coupled to 
the open wellbore, wherein the overburden casing is disposed in an overburden of the 
formation, wherein a packing material is disposed at a junction of the overburden casing 
and the open wellbore, and wherein xhe packing material is configured to substantially 
inhibit a flow of fluid between the ©pen wellbore and the overburden casing during use. 



3280. The system of claim 3246 
the open wellbore, wherein the 
formation, wherein a packing ma 
and the open wellbore, and wherein 



further comprising an overburden casing coupled to 
overburden casing is disposed in an overburden of the 
erial is disposed at a junction of the overburden casing 
in the packing material comprises cement. 



3281 . The system of claim 3246 
the open wellbore, wherein the o 



further comprising an overburden casing coupled to 
erburden casing is disposed in an overburden of the 



formation, the system further comprising a wellhead coupled to the overburden casing 
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and a lead-in conductor coupled to the insulated conductor, wherein the wellhead is 
disposed external to the overburden, wherein the wellhead comprises at least one sealing 
flange, and wherein at least the one sealing flange is configured to couple to the lead-in 
conductor. 

3282. The system of claim 3246, wherein the system is further Configured to transfer 
heat such that the transferred heat can pyrolyze at least some o/ the hydrocarbons in the 
selected section. 

3283. A system configurable to heat a hydrocarbon containing formation, comprising: 
an insulated conductor configurable to be disposed within an open wellbore in the 

formation, wherein the insulated conductor is furtheryconfigurable to provide radiant heat 
to at least a portion of the formation during use; and 

wherein the system is configurable to allow heat to transfer from the insulated 
conductor to a selected section of the formation miring use. 

3284. The system of claim 3283, wherein thfe insulated conductor is further configurable 
to generate heat during application of an electrical current to the insulated conductor 
during use. 

3285. The system of claim 3283, further comprising a support member, wherein the 
support member is configurable to support the insulated conductor. 



3286. The system of claim 3283, further comprising a support member and a centralizer, 
wherein the support member is configurable to support the insulated conductor, and 
wherein the centralizer is configurable to maintain a location of the insulated conductor 
on the support member. 



3287. The system of claim 3283, 
least approximately 5 cm. 



wherein the open wellbore comprises a diameter of at 



\ 
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3288. The system of claim 3283, further comprising a lead-in conductor coupled to the 
insulated conductor, wherein the lead-in conductor comprises a low resistance conductor 
configurable to generate substantially no heat. 



3289. The system of claim 3283, further comprising a lead-in conductor coupled to the 
insulated conductor, wherein the lead-in conductor comprises ^/rubber insulated 
conductor. 

3290. The system of claim 3283, further comprising a l/ad-in conductor coupled to the 
insulated conductor, wherein the lead-in conductor comprises a copper wire. 

3291 . The system of claim 3283, further comprising a lead-in conductor coupled to the 
insulated conductor with a cold pin transition conductor. 

3292. The system of claim 3283, further comprising a lead-in conductor coupled to the 
insulated conductor with a cold pin transition conductor, wherein the cold pin transition 
conductor comprises a substantially low resistance insulated conductor. 

3293. The system of claim 3283, whe/ein the insulated conductor comprises a conductor 
disposed in an electrically insulating i^iaterial, and wherein the electrically insulating 
material is disposed in a sheath. 

3294. The system of claim 3283, Avherein the insulated conductor comprises a conductor 
disposed in an electrically insulatpig material, and wherein the conductor comprises a 
copper-nickel alloy. 



3295. The system of claim 3283, wherein the insulated conductor comprises a conductor 
disposed in an electrically insulating material, wherein the conductor comprises a copper- 
nickel alloy, and wherein the chpper-nickel alloy comprises approximately 7 % nickel by 



weight to approximately 12 % 



nickel by weight. 
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3296. The system of claim 3283, wherein the insulated conductor comprises a conductor 
disposed in an electrically insulating material, wherein the conductor comprises a copper- 
nickel alloy, and wherein the copper-nickel alloy comprises approximately 2 % nickel by 
weight to approximately 6 % nickel by weight. 

3297. The system of claim 3283, wherein the insulated conductor comprises a conductor 
disposed in an electrically insulating material, and whereinyflie electrically insulating 
material comprises a thermally conductive material 

3298. The system of claim 3283, wherein the insulated conductor comprises a conductor 
disposed in an electrically insulating material, andywherein the electrically insulating 
material comprises magnesium oxide. 

3299. The system of claim 3283, wherein the insulated conductor comprises a conductor 
disposed in an electrically insulating material, wherein the electrically insulating material 
comprises magnesium oxide, and whereiiythe magnesium oxide comprises a thickness of 
at least approximately 1 mm. 

3300. The system of claim 3283, wtterein the insulated conductor comprises a conductor 
disposed in an electrically insulating material, and wherein the electrically insulating 
material comprises aluminum oxide and magnesium oxide. 

3301 . The system of claim 3286, wherein the insulated conductor comprises a conductor 
disposed in an electrically insulating material, wherein the electrically insulating material 
comprises magnesium oxide, wherein the magnesium oxide comprises grain particles, 
and wherein the grain particlep are configurable to occupy porous spaces within the 
magnesium oxide. 

3302. The system of claim B283, wherein the insulated conductor comprises a conductor 
disposed in an electrically insulating material, and wherein the electrically insulating 
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material is disposed in a sheath, and wherein the sheath comprises a corrosion-resistant 
material. 



3303. The system of claim 3283, wherein the insulated conductor comprises a conductor 
disposed in an electrically insulating material, and wherein the elecmcdlly insulating 
material is disposed in a sheath, and wherein the sheath comprises/stainless steel. 

3304. The system of claim 3283, further comprising two additional insulated 
conductors, wherein the insulated conductor and the two additional insulated conductors 
are configurable in a 3 -phase Y configuration. 

3305. The system of claim 3283, further comprisins/an additional insulated conductor, 
wherein the insulated conductor and the additional /nsulated conductor are coupled to a 
support member, and wherein the insulated conductor and the additional insulated 
conductor are configurable in a series electrical configuration. 

3306. The system of claim 3283, further comprising an additional insulated conductor, 
wherein the insulated conductor and the additional insulated conductor are coupled to a 
support member, and wherein the insulatecy conductor and the additional insulated 
conductor are configurable in a parallel electrical configuration. 

3307. The system of claim 3283, wherein the insulated conductor is configurable to 
generate radiant heat of approximately q00 W/m to approximately 1 150 W/m during use. 



3308. The system of claim 3283, further comprising a support member configurable to 
support the insulated conductor, wherein the support member comprises orifices 
configurable to provide fluid flow through the support member into the open wellbore 
during use. 

3309. The system of claim 3283, further comprising a support member configurable to 



support the insulated conductor, when 



in the support member comprises critical flow 
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orifices configurable to provide a substantially constant amount of fluid flow through the 
support member into the open wellbore during use. 



3310. The system of claim 3283, further comprising a tube coupled to the/insulated 
conductor, wherein the tube is configurable to provide a flow of fluid intp/the open 
wellbore during use. 

3311. The system of claim 3283, further comprising a tube coupled to the first insulated 
conductor, wherein the tube comprises critical flow orifices configurable to provide a 
substantially constant amount of fluid flow through the support member into the open 
wellbore during use. 

33 12. The system of claim 3283, further comprising anyoverburden casing coupled to 
the open wellbore, wherein the overburden casing is di/posed in an overburden of the 
formation. 

3313. The system of claim 3283, further comprising an overburden casing coupled to 
the open wellbore, wherein the overburden casing/is disposed in an overburden of the 
formation, and wherein the overburden casing comprises steel. 

3314. The system of claim 3283, further comprising an overburden casing coupled to 
the open wellbore, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the overburden casing fis further disposed in cement. 



3315. The system of claim 3283, further co: 
the open wellbore, wherein the overburden 
formation, and wherein a packing material is 
casing and the open wellbore. 



prising an overburden casing coupled to 
calsing is disposed in an overburden of the 
disposed at a junction of the overburden 



3316. The system of claim 3283, further comprising an overburden casing coupled to 
the open wellbore, wherein the overburden casing is disposed in an overburden of the 



\ 
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formation, wherein a packing material is disposed at a junction of the overburden casing 
and the open wellbore, and wherein the packing material is configurable to substantially 
inhibit a flow of fluid between the open wellbore and the overburden casing during use. 

A 

3317. The system of claim 3283, further comprising an overburden /casing coupled to 
the open wellbore, wherein the overburden casing is disposed in aiyoverburden of the 
formation, wherein a packing material is disposed at a junction otfthe overburden casing 
and the open wellbore, and wherein the packing material comprises cement. 

33 1 8. The system of claim 3283, further comprising an overburden casing coupled to 
the open wellbore, wherein the overburden casing is disposed in an overburden of the 
formation, the system further comprising a wellhead coumed to the overburden casing 
and a lead-in conductor coupled to the insulated conduc/or, wherein the wellhead is 
disposed external to the overburden, wherein the wellhead comprises at least one sealing 
flange, and wherein at least the one sealing flange is {Configurable to couple to the lead-in 
conductor. 

33 1 9. The system of claim 3283, wherein the system is further configured to transfer 
heat such that the transferred heat can pyrolyze 2ft least some hydrocarbons in the selected 
section. 



3320. An in situ method for heating a hydrodarbon containing formation, comprising: 

applying an electrical current to an insulated conductor to provide radiant heat to 
at least a portion of the formation, wherein tqe insulated conductor is disposed within an 
open wellbore in the formation; and 



allowing the radiant heat to transfer 
section of the formation. 

3321 . The method of claim 3320, further 
on a support member. 



torn the insulated conductor to a selected 



omprising supporting the insulated conductor 
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3322. The method of claim 3320, further comprising supporting the insulated conductor 
on a support member and maintaining a location of the insulated Conductor on the support 
member with a centralizer. 

3323. The method of claim 3320, wherein the insulated conductor is coupled to two 
additional insulated conductors, wherein the insulated conductor and the two insulated 
conductors are disposed within the open wellbore, and wherein the three insulated 
conductors are electrically coupled in a 3 -phase Y corifeguration. 

3324. The method of claim 3320, wherein an additional insulated conductor is disposed 
within the open wellbore. 

3325. The method of claim 3320, wherein arl additional insulated conductor is disposed 
within the open wellbore, and wherein the ululated conductor and the additional 
insulated conductor are electrically coupled/in a series configuration. 

3326. The method of claim 3320, wherein an additional insulated conductor is disposed 
within the open wellbore, and wherein the insulated conductor and the additional 
insulated conductor are electrically counjled in a parallel configuration. 

3327. The method of claim 3320, whe/rein the provided heat comprises approximately 
500 W/m to approximately 1 150 W/mi 



3328. The method of claim 3320, wmerein the insulated conductor comprises a 
conductor disposed in an electrically insulating material, and wherein the conductor 



comprises a copper-nickel alloy. 

3329. The method of claim 3320, 
conductor disposed in an electrical!^ 
comprises a copper-nickel alloy, an 
approximately 7 % nickel by weight 



^herein the insulated conductor comprises a 
insulating material, wherein the conductor 
wherein the copper-nickel alloy comprises 
to approximately 12 % nickel by weight. 
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3330. The method of claim 3320, wherein the insulated conductor comprises a 
conductor disposed in an electrically insulating material, wherein theionductor 
comprises a copper-nickel alloy, and wherein the copper-nickel alloy comprises 
approximately 2 % nickel by weight to approximately 6 % nickel/by weight. 

3331. The method of claim 3320, wherein the insulated con/uctor comprises a 
conductor disposed in an electrically insulating material, and wherein the electrically 
insulating material comprises magnesium oxide. / 

3332. The method of claim 3320, wherein the insulated conductor comprises a 
conductor disposed in an electrically insulating matenal, wherein the electrically 
insulating material comprises magnesium oxide, aim wherein the magnesium oxide 
comprises a thickness of at least approximately 1 mm. 

3333. The method of claim 3320, wherein the/nsulated conductor comprises a 
conductor disposed in an electrically insulating material, and wherein the electrically 
insulating material comprises aluminum oxide and magnesium oxide. 

3334. The method of claim 3320, wherein the insulated conductor comprises a 
conductor disposed in an electrically insulating material, wherein the electrically 
insulating material comprises magnesiuny oxide, wherein the magnesium oxide comprises 
grain particles, and wherein the grain panicles are configured to occupy porous spaces 
within the magnesium oxide. 

3335. The method of claim 3320, wheiein the insulated conductor comprises a 
conductor disposed in an electrically insulating material, wherein the insulating material 
is disposed in a sheath, and wherein the sheath comprises a corrosion-resistant material. 

\ 
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3336. The method of claim 3320, wherein the insulated conductor comprises a 
conductor disposed in an electrically insulating material, wherein the insulating material 
is disposed in a sheath, and wherein the sheath comprises stainless steel. 

3337. The method of claim 3320, further comprising supporting the insulated conductor 
on a support member and flowing a fluid into the open wellbore though an orifice in the 
support member. 

3338. The method of claim 3320, further comprising supposing the insulated conductor 
on a support member and flowing a substantially constant amount of fluid into the open 
wellbore through critical flow orifices in the support member. 

3339. The method of claim 3320, wherein a perforated tube is disposed in the open 
wellbore proximate to the insulated conductor, the method further comprising flowing a 
fluid into the open wellbore through the perforated tube. 

3340. The method of claim 3320, wherein a tube is disposed in the open wellbore 
proximate to the insulated conductor, the metHod further comprising flowing a 
substantially constant amount a fluid into th^r open wellbore through critical flow orifices 
in the tube. 

3341 . The method of claim 3320, furthe/ comprising supporting the insulated conductor 
on a support member and flowing a corrosion inhibiting fluid into the open wellbore 
through an orifice in the support member. 



3342. The method of claim 3320, whjbrein a perforated tube is disposed in the open 



wellbore proximate to the insulated cc 



corrosion inhibiting fluid into the open wellbore through the perforated tube. 



nductor, the method further comprising flowing a 
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3343. The method of claim 3320, further comprising determining a temperature 
distribution in the insulated conductor using an electromagnetic signal provided to the 
insulated conductor. 



3344. The method of claim 3320, further comprising monitoring a leakage current of the 
insulated conductor. 

3345. The method of claim 3320, further comprising monitoring tljk applied electrical 
current. 

3346. The method of claim 3320, further comprising monitoyfng a voltage applied to the 
insulated conductor. 

3347. The method of claim 3320, further comprising mentoring a temperature in the 
insulated conductor with at least one thermocouple. 

3348. The method of claim 3320, further comprising electrically coupling a lead-in 
conductor to the insulated conductor, wherein the load-in conductor comprises a low 
resistance conductor configured to generate substantially no heat. 

3349. The method of claim 3320, further comnr ising electrically coupling a lead-in 
conductor to the insulated conductor using a cdld pin transition conductor. 



3350. The method of claim 3320, further comprising electrically coupling a lead-in 
conductor to the insulated conductor using a/cold pin transition conductor, wherein the 
cold pin transition conductor comprises a substantially low resistance insulated 
conductor. 



3351. The method of claim 3320, further 
the open wellbore, wherein the overburden 
formation. 



comprising coupling an overburden casing to 
casing is disposed in an overburden of the 
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3352. The method of claim 3320, further comprising coupling an overburden casing to 
the open wellbore, wherein the overburden casing is disposed in an overburden of the 

3353. The method of claim 3320, further comprising couplim/an overburden casing to 
the open wellbore, wherein the overburden casing is disposedr in an overburden of the 
formation, and wherein the overburden casing is further disposed in cement. 

3354. The method of claim 3320, further comprising coupling an overburden casing to 
the open wellbore, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein a packing material is disposed at a junction of the overburden 
casing and the open wellbore. 

3355. The method of claim 3320, further comprising coupling an overburden casing to 
the open wellbore, wherein the overburden casmg is disposed in an overburden of the 
formation, and wherein the method further comprises inhibiting a flow of fluid between 
the open wellbore and the overburden casing/ with a packing material. 

3356. The method of claim 3320, further comprising heating at least tlie portion of the 
formation to pyrolyze at least some hydrocarbons within the formation. 

3357. An in situ method for heating a Hydrocarbon containing formation, comprising: 
applying an electrical current to an insulated conductor to provide heat to at least 

a portion of the formation, wherein the jnsulated conductor is disposed within an opening 
in the formation; and 

allowing the heat to transfer froi|n the insulated conductor to a section of the 
formation. 

3358. The method of claim 1, further comprising supporting the insulated conductor on 
a support member. 
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3359. The method of claim 1, further comprising supporting the insulated conductor on 
a support member and maintaining a location of the first insulated conductor on the 
support member with a centralizes a 



3360. The method of claim 1, wherein the insulated conductor is coupled to two 
additional insulated conductors, wherein the insulated conductor and the two insulated 
conductors are disposed within the opening, and wherein tjie three insulated conductors 
are electrically coupled in a 3-phase Y configuration. 

3361 . The method of claim 1 , wherein an additional/nsulated conductor is disposed 
within the opening. 

3362. The method of claim 1, wherein an additional insulated conductor is disposed 
within the opening, and wherein the insulated conductor and the additional insulated 
conductor are electrically coupled in a series configuration. 

3363. The method of claim 1, wherein an additional insulated conductor is disposed 
within the opening, and wherein the insulated conductor and the additional insulated 
conductor are electrically coupled in a parallel configuration. 

3364. The method of claim 1 , wherein tl^e provided heat comprises approximately 500 
W/m to approximately 1 150 W/m. 



3365. The method of claim 1, wherein [the insulated conductor comprises a conductor 
disposed in an electrically insulating material, and wherein the conductor comprises a 
copper-nickel alloy. 



3366. The method of claim 1 , whereir 
disposed in an electrically insulating material 



the insulated conductor comprises a conductor 
ial, wherein the conductor comprises a copper- 



757 



Conley, Rose & Tayon, P.C. 



nickel alloy, and wherein the copper-nickel alloy comprises approximately 7 % nickel by 
weight to approximately 12 % nickel by weight. 

3367. The method of claim 1 , wherein the insulated conductoy^omprises a conductor 
disposed in an electrically insulating material, wherein the conductor comprises a copper- 
nickel alloy, and wherein the copper-nickel alloy comprises Approximately 2 % nickel by 
weight to approximately 6 % nickel by weight. / 

3368. The method of claim 1, wherein the insulated conductor comprises a conductor 
disposed in an electrically insulating material, and wl/erein the electrically insulating 
material comprises magnesium oxide. / 

3369. The method of claim 1 , wherein the insulated conductor comprises a conductor 
disposed in an electrically insulating material, wherein the electrically insulating material 
comprises magnesium oxide, and wherein the magnesium oxide comprises a thickness of 
at least approximately 1 mm. / 

3370. The method of claim 1, wherein ttte insulated conductor comprises a conductor 
disposed in an electrically insulating material, and wherein the electrically insulating 
material comprises aluminum oxide and magnesium oxide. 

3371 . The method of claim 1 , wherein the insulated conductor comprises a conductor 
disposed in an electrically insulating material, wherein the electrically insulating material 
comprises magnesium oxide, wherein the magnesium oxide comprises grain particles, 
and wherein the grain particles are configured to occupy porous spaces within the 
magnesium oxide. 

3372. The method of claim 1, wheiein the insulated conductor comprises a conductor 
disposed in an electrically insulatinglmaterial, wherein the insulating material is disposed 
in a sheath, and wherein the sheath comprises a corrosion-resistant material. 
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3373. The method of claim l s wherein the insulated conductor comprises a conductor 
disposed in an electrically insulating material, wherein the insulating material is disposed 
in a sheath, and wherein the sheath comprises stainless steel. 



3374. The method of claim 1, further comprising supporting the insulated conductor on 
a support member and flowing a fluid into the opening through aiyorifice in the support 
member. 

3375. The method of claim 1 , further comprising supporting'the insulated conductor on 
a support member and flowing a substantially constant amount of fluid into the opening 
through critical flow orifices in the support member. 

3376. The method of claim 1 , wherein a perforated tuoe is disposed in the opening 
proximate to the insulated conductor the method furttjer comprising flowing a fluid into 
the opening through the perforated tube. 

3377. The method of claim 1, wherein a tube is disposed in the opening proximate to the 
insulated conductor, the method further comprising flowing a substantially constant 
amount a fluid into the opening through critical flow orifices in the tube. 



3378. The method of claim 1, further comprisi 
a support member and flowing a corrosion inhib 
orifice in the support member. 



3379. The method of claim 1 , wherein a 
proximate to the insulated conductor, the methojd 
inhibiting fluid into the opening through the 



supporting the insulated conductor on 
ting fluid into the opening through an 



perfoijated tube is disposed in the opening 

further comprising flowing a corrosion 
perforated tube. 



3380. The method of claim 1 , further comprising determining a temperature distribution 
in the insulated conductor using an electromagnetic signal provided to the insulated 
conductor. 
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3381. The method of claim 1, further comprising monitoring a leakage current of the 
insulated conductor. 



3382. The method of claim L further comprising monitoring the applied ^lectrical 
current. 

3383. The method of claim 1 , further comprising monitoring a voltag^ applied to the 
insulated conductor. 

3384. The method of claim 1 , further comprising monitoring a t^perature in the 
insulated conductor with at least one thermocouple. 

3385. The method of claim 1, further comprising electricalbf coupling a lead-in 
conductor to the insulated conductor, wherein the lead-in conductor comprises a low 
resistance conductor configured to generate substantially no heat. 

3386. The method of claim 1, further comprising electftcally coupling a lead-in 
conductor to the insulated conductor using a cold pin transition conductor. 

3387. The method of claim 1, further comprising electrically coupling a lead-in 
conductor to the insulated conductor using a cold pin transition conductor, wherein the 
cold pin transition conductor comprises a substantially low resistance insulated 
conductor. 



3388. The method of claim 1 , further comprising /coupling an overburden casing to the 



opening, wherein the overburden casing is dispos< 



3389. The method of claim 1 , further comprising < 
opening, wherein the overburden casing is disposed in an overburden of the formation, 
and wherein the overburden casing comprises steel. 



d in an overburden of the formation. 



coupling an overburden casing to the 
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3390. The method of claim 1 , further comprising coupling an overburden casing to the 
opening, wherein the overburden casing is disposed in an overburden of the formation, 
and wherein the overburden casing is further disposed in cement. a 

3391 . The method of claim 1 , further comprising coupling an overburden casing to the 
opening, wherein the overburden casing is disposed in an overburden of the formation, 
and wherein a packing material is disposed at a junction of the overburden casing and the 
opening. / 

3392. The method of claim 1 , further comprising coupling an overburden casing to the 
opening, wherein the overburden casing is disposed in an overt/urden of the formation, 
and wherein the method further comprises inhibiting a flow of fluid between the opening 
and the overburden casing with a packing material. / 

3393. The method of claim 1, further comprising heating/at least the portion of the 
formation to substantially pyrolyze at least some hydrocarbons within the formation. 

3394. A system configured to heat a hydrocarbon containing formation, comprising: 
an insulated conductor disposed within an opening in the formation, wherein the 

insulated conductor is configured to provide heat to ay least a portion of the formation 
during use, wherein the insulated conductor comprises a copper-nickel alloy, and wherein 
the copper-nickel alloy comprises approximately 7 % nickel by weight to approximately 
1 2 % nickel by weight; and I 

wherein the system is configured to allow Ik at to transfer from the insulated 
conductor to a selected section of the formation dur ng use. 

3395. The system of claim 3394, wherein the insu ated conductor is further configured 
to generate heat during application of an electrical current to the insulated conductor 
during use. 
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3396. The system of claim 3394, further comprising a support member, wherein the 
support member is configured to support the insulated conductor. 

3397. The system of claim 3394, further comprising a support member and a centralizer, 
wherein the support member is configured to support the insulated conductor, and 
wherein the centralizer is configured to maintain a location of the insulated conductor on 
the support member. ^ 

3398. The system of claim 3394, wherein the opening comprises a aiameter of at least 
approximately 5 cm. / 

3399. The system of claim 3394, further comprising a lead-in conductor coupled to the 
insulated conductor, wherein the lead-in conductor comprises alow resistance conductor 
configured to generate substantially no heat. / 

3400. The system of claim 3394, further comprising a lea0-in conductor coupled to the 
insulated conductor, wherein the lead-in conductor composes a rubber insulated 
conductor. / 

3401 . The system of claim 3394, further comprising/a lead-in conductor coupled to the 
insulated conductor, wherein the lead-in conductor comprises a copper wire. 

3402. The system of claim 3394, further comprising a lead-in conductor coupled to the 
insulated conductor with a cold pin transition conductor. 

3403. The system of claim 3394, further compri sing a lead-in conductor coupled to the 
insulated conductor with a cold pin transition coi ductor, wherein the cold pin transition 
conductor comprises a substantially low resistance insulated conductor. 
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3404. The system of claim 3394, wherein the copper-nickel alloy is disposed in an 
electrically insulating material, and wherein the electrically insulating material comprises 
a thermally conductive material. 

3405. The system of claim 3394, wherein the copper-nickel alloy is disposed in an 
electrically insulating material, and wherein the electrically insulting material comprises 
magnesium oxide. / 

3406. The system of claim 3394, wherein the copper-nickel alloy is disposed in an 
electrically insulating material, wherein the electrically insulating material comprises 
magnesium oxide, and wherein the magnesium oxide .comprises a thickness of at least 
approximately 1 mm. / 

3407. The system of claim 3394, wherein the oopper-nickel alloy is disposed in an 
electrically insulating material, and wherein the electrically insulating material comprises 
aluminum oxide and magnesium oxide. / 

3408. The system of claim 3394, wherein the copper-nickel alloy is disposed in an 
electrically insulating material, wherein the electrically insulating material comprises 
magnesium oxide, wherein the magnesium oxide comprises grain particles, and wherein 
the grain particles are configured to/occupy porous spaces within the magnesium oxide. 

3409. The system of claim 339% wherein the copper-nickel alloy is disposed in an 
electrically insulating material, wherein the electrically insulating material is disposed in 
a sheath, and wherein the sheath comprises a corrosion-resistant material. 

3410. The system of claim 33 ?4, wherein the copper-nickel alloy is disposed in an 
electrically insulating material, wherein the electrically insulating material is disposed in 
a sheath, and wherein the sheath comprises stainless steel. 

\ 



Conley, Rose & Tayon, P.C. 



341 1 . The system of claim 3394, further comprising two additional insulated 
conductors, wherein the insulated conductor and the two additional insulated conductors 
are configured in a 3 -phase Y configuration. 

3412. The system of claim 3394, further comprising an additional insulated conductor, 
wherein the insulated conductor and the additional insulated conductor are coupled to a 
support member, and wherein the insulated conductor and the additional insulated 
conductor are configured in a series electrical configuration. / 

3413. The system of claim 3394, further comprising an additional insulated conductor, 
wherein the insulated conductor and the additional insulated conductor are coupled to a 
support member, and wherein the insulated conductor jind the additional insulated 
conductor are configured in a parallel electrical configuration. 

3414. The system of claim 3394, wherein the ingulated conductor is configured to 
generate radiant heat of approximately 500 W/m to approximately 1 150 W/m during use. 

3415. The system of claim 3394, further comprising a support member configured to 
support the insulated conductor, wherein thfe support member comprises orifices 
configured to provide fluid flow through me support member into the opening during use. 

3416. The system of claim 3394, furthfer comprising a support member configured to 
support the insulated conductor, wherein the support member comprises critical flow 
orifices configured to provide a substantially constant amount of fluid flow through the 
support member into the opening dur ng use. 

3417. The system of claim 3394, ft rther comprising a tube coupled to the insulated 
conductor, wherein the tube is confijjured to provide a flow of fluid into the opening 
during use. 
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341 8. The system of claim 3394, further comprising a tube coupled to the insulated 
conductor, wherein the tube comprises critical flow orifices configured to provide a 
substantially constant amount of fluid flow through the support member into the opening 
during use. 

3419. The system of claim 3394, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation. 

3420. The system of claim 3394, further comprising an overourden casing coupled to 
the opening, wherein the overburden casing is disposed inan overburden of the 
formation, and wherein the overburden casing comprise/ steel. 

3421 . The system of claim 3394, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the overburden casing iarurther disposed in cement. 

3422. The system of claim 3394, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein a packing materia/ is disposed at a junction of the overburden 
casing and the opening. 

3423. The system of claim 3394, former comprising an overburden casing coupled to 
the opening, wherein the overburden/casing is disposed in an overburden of the 
formation, wherein a packing material is disposed at a junction of the overburden casing 
and the opening, and wherein the packing material is configured to substantially inhibit a 
flow of fluid between the opening /and the overburden casing during use. 



3424. The system of claim 3394, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
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formation, wherein a packing material is disposed at a junction of the overburden casing 
and the opening, and wherein the packing material comprises cement. 



3425. The system of claim 3394, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, the system further comprising a wellhead coupled to the overburden casing 
and a lead-in conductor coupled to the insulated conductor, wherein the wellhead is 
disposed external to the overburden, wherein the wellhead comprises at least one sealing 
flange, and wherein at least the one sealing flange is^lonfigured to couple to the lead-in 
conductor. 



3426. The system of claim 3394, wherein the/system is further configured to transfer 
heat such that the transferred heat can pyrotyze at least some hydrocarbons in the selected 
section. 

3427. A system configurable to heat a/nydrocarbon containing formation, comprising: 
an insulated conductor configurable to be disposed within an opening in the 

formation, wherein the insulated conductor is further configurable to provide heat to at 
least a portion of the formation during use, wherein the insulated conductor comprises a 
copper-nickel alloy, and wherein me copper-nickel alloy comprises approximately 7 % 
nickel by weight to approximately 1 2 % nickel by weight; 

wherein the system is configurable to allow heat to transfer from the insulated 
conductor to a selected section of the formation during use. 



3428. The system of claim B427, wherein the insulated conductor is further configurable 
to generate heat during application of an electrical current to the insulated conductor 
during use. 



3429. The system of clain 
support member is 



3427, further comprising a support member, wherein the 
configurable to support the insulated conductor. 
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3430. The system of claim 3427, further comprising a support member and a centralizes 
wherein the support member is configurable to support the insulated conductor, and 
wherein the centralizer is configurable to maintain a location of the insulated conductor 
on the support member. 

343 1 . The system of claim 3427, wherein the opening emprises a diameter of at least 
approximately 5 cm. 

3432. The system of claim 3427, further comprising a lead-in conductor coupled to the 
insulated conductor, wherein the lead-in conductor comprises a low resistance conductor 
configurable to generate substantially no heat y 

3433. The system of claim 3427, further Comprising a lead-in conductor coupled to the 
insulated conductor, wherein the lead-inyconductor comprises a rubber insulated 
conductor. 

3434. The system of claim 3427, further comprising a lead-in conductor coupled to the 
insulated conductor, wherein the lead-in conductor comprises a copper wire. 

3435. The system of claim 3427, further comprising a lead-in conductor coupled to the 
insulated conductor with a cold pin transition conductor. 

3436. The system of claim 3427, further comprising a lead-in conductor coupled to the 
insulated conductor with a cold pin transition conductor, wherein the cold pin transition 
conductor comprises a substantially low resistance insulated conductor. 



3437. The system of claim 3427, wherein the copper-nickel alloy is disposed in an 
electrically insulating r laterial, and wherein the electrically insulating material comprises 
a thermally conductive material. 
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3438. The system of claim 3427, wherein the copper-nickel alloy is disposed in an 
electrically insulating material, and wherein the electrically insulating material comprises 
magnesium oxide. 

3439. The system of claim 3427, wherein the copper-nickeL alloy is disposed in an 
electrically insulating material, wherein the electrically insmating material comprises 
magnesium oxide, and wherein the magnesium oxide comprises a thickness of at least 
approximately 1 mm. / 

3440. The system of claim 3427, wherein the copper-nickel alloy is disposed in an 
electrically insulating material, and wherein the Electrically insulating material comprises 
aluminum oxide and magnesium oxide. / 

3441. The system of claim 3427, whereir/the copper-nickel alloy is disposed in an 
electrically insulating material, wherein me electrically insulating material comprises 
magnesium oxide, wherein the magnesium oxide comprises grain particles, and wherein 
the grain particles are configurable t<Yoccupy porous spaces within the magnesium oxide. 

3442. The system of claim 3427^vherein the copper-nickel alloy is disposed in an 
electrically insulating material, Wherein the electrically insulating material is disposed in 
a sheath, and wherein the sheatM comprises a corrosion-resistant material. 

3443. The system of claim 3427, wherein the copper-nickel alloy is disposed in an 
electrically insulating material, wherein the electrically insulating material is disposed in 
a sheath, and wherein the sneath comprises stainless steel. 

3444. The system of claim 3427, further comprising two additional insulated 
conductors, wherein the insulated conductor and the two additional insulated conductors 
are configurable in a 3 -phase Y configuration. 
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3445. The system of claim 3427, further comprising an additional insulated conductor, 
wherein the insulated conductor and the additional insulated conductor are coupled to a 
support member, and wherein the insulated conductor and the additional insulated 
conductor are configurable in a series electrical configuration. 

3446. The system of claim 3427, further comprising an additional insulated conductor, 
wherein the insulated conductor and the additional insulated conductor are coupled to a 
support member, and wherein the insulated conductor ai)fl the additional insulated 
conductor are configurable in a parallel electrical configuration. 

3447. The system of claim 3427, wherein the insulated conductor is configurable to 
generate radiant heat of approximately 500 W/m/o approximately 1 150 W/m during use. 

3448. The system of claim 3427, further comprising a support member configurable to 
support the insulated conductor, wherein ther support member comprises orifices 
configurable to provide fluid flow througtythe support member into the open wellbore 
during use. 

3449. The system of claim 3427, fumier comprising a support member configurable to 
support the insulated conductor, wherein the support member comprises critical flow 
orifices configurable to provide a substantially constant amount of fluid flow through the 
support member into the opening /luring use. 

3450. The system of claim 3427, further comprising a tube coupled to the insulated 
conductor, wherein the tube is Configurable to provide a flow of fluid into the opening 
during use. 



345 1 . The system of claim p427, further comprising a tube coupled to the insulated 
conductor, wherein the tube comprises critical flow orifices configurable to provide a 
substantially constant amoijnt of fluid flow through the support member into the opening 
during use. 
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3452. The system of claim 3427, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation. / 

3453. The system of claim 3427, further comprising ai/overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the overburden casing comprises steel. 

3454. The system of claim 3427, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing isytlisposed in an overburden of the 
formation, and wherein the overburden casing is further disposed in cement. 

3455. The system of claim 3427, furthetfcomprising an overburden casing coupled to 
the opening, wherein the overburden ca/ing is disposed in an overburden of the 
formation, and wherein a packing material is disposed at a junction of the overburden 
casing and the opening. / 

3456. The system of claim 3427, Anther comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, wherein a packing material is disposed at a junction of the overburden casing 
and the opening, and wherein tne packing material is configurable to substantially inhibit 
a flow of fluid between the opening and the overburden casing during use. 

3457. The system of claim 3427, further comprising an overburden casing coupled to 
the opening, wherein the ovdrburden casing is disposed in an overburden of the 
formation, wherein a packing material is disposed at a junction of the overburden casing 
and the opening, and wherei n the packing material comprises cement. 

3458. The system of claim 3427, further comprising an overburden casing coupled to 
the opening, wherein the o\erburden casing is disposed in an overburden of the 
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4436. The mixture of claim 4429, wherein about 5 % by weight to about 30 % by 
weight of the condensable hydrocarbons comprise oxygen containing compounds, and 
wherein the oxygen containing compounds comprise phenols. 



4437. The mixture of claim 4429, wherein greater than about 20 % by weight of the 
condensable hydrocarbons are aromatic compounds. 

4438. The mixture of claim 4429, wherein less than about 5 % by weight ot the 
condensable hydrocarbons comprises multi-ring aromatics with more than two rings. 

4439. The mixture of claim 4429, wherein less than about 0.3 % tjy weight of the 
condensable hydrocarbons are asphaltenes. 

4440. The mixture of claim 4429, wherein about 5 % by \^ight to about 30 % by 
weight of the condensable hydrocarbons are cycloalkanes 

4441 . The mixture of claim 4429, wherein the H 2 is/ess than about 80 % by volume of 
the non-condensable hydrocarbons and H2. 

4442. The mixture of claim 4429, wherein th^ condensable hydrocarbons further 
comprise sulfur containing compounds. 

4443. The mixture of claim 4429, wherein the ammonia is used to produce fertilizer. 

4444. The mixture of claim 4429, wherein less than about 5% of the condensable 
hydrocarbons have carbon numbers greater than 25. 



4445. The mixture of claim 4429, wherein the condensable hydrocarbons comprise 
olefins, wherein greater than about about 0.001 % by weight of the condensable 



hydrocarbons comprise olefins, anc 



condensable hydrocarbons comprise olefins 



wherein less than about 15% by weight of the 
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4446. The mixture of claim 4429, wherein the condensable hydrocarbons comprise 
olefins, wherein greater than about about 0.001 % by weight of the condensable 
hydrocarbons comprise olefins, and wherein less than about 10% by weight of the 
condensable hydrocarbons comprise olefins. 

4447. The mixture of claim 4429, wherein the condensable hydrocarbons comprise 
oxygenated hydrocarbons, and wherein greater than about 1.5% by weight of the 
condensable hydrocarbons comprises oxygenated hydrocarbons. 

4448. The mixture of claim 4429, wherein the condejisable hydrocarbons further 
comprise nitrogen containing compounds. 

4449. A method of treating a hydrocarbon containing formation in situ comprising 
providing heat from three or more heat sources to at least a portion of the formation, 
wherein three or more of the heat sources/are located in the formation in a unit of heat 
sources, and wherein the unit of heat sc/urces comprises a triangular pattern. 

4450. The method of claim 4449/wherein three or more of the heat sources are located 
in the formation in a plurality ofithe units, and wherein the plurality of units are repeated 
over an area of the formation to form a repetitive pattern of units. 

445 1 . The method of claim 4449, wherein three or more of the heat sources are located 
in the formation in a plurality of the units, wherein the plurality of units are repeated over 
an area of the formatioiyto form a repetitive pattern of units, and wherein a ratio of heat 
sources in the repetitive pattern of units to production wells in the repetitive pattern is 
less than approximately 5. 



4452. The method 
in the formation in a 
an area of the formation 



< )f claim 4449, wherein three or more of the heat sources are located 
plurality of the units, wherein the plurality of units are repeated over 
to form a repetitive pattern of units, wherein three or more 
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production wells are located within an area defined by the plurality of units, wherein the 
three or more production wells are located in the formation in a unit of production wells, 
and wherein the unit of production wells comprises a triangular pattern. 

4453. The method of claim 4449, wherein three or more of the heat sources are located 
in the formation in a plurality of the units, wherein the plurality of units are repeated over 
an area of the formation to form a repetitive pattern of units, wherein three or more 
injection wells are located within an area defined by the plurality of unit^, wherein the 
three or more injection wells are located in the formation in a unit ofmjection wells, and 
wherein the unit of injection wells comprises a triangular pattern./ 

4454. The method of claim 4449, wherein three or more ofthe heat sources are located 
in the formation in a plurality of the units, wherein the plurality of units are repeated over 
an area of the formation to form a repetitive pattern ofoinits, wherein three or more 
production wells and three or more injection wells a(re located within an area defined by 
the plurality of units, wherein the three or more production wells are located in the 
formation in a unit of production wells, wherein the unit of production wells comprises a 
first triangular pattern, wherein the three or more injection wells are located in the 
formation in a unit of injection wells, wherein the unit of injection wells comprises a 
second triangular pattern, and wherein the first triangular pattern is substantially different 
than the second triangular pattern. / 

4455. The method of claim 4449^ wherein three or more of the heat sources are located 
in the formation in a plurality ofrlhe units, wherein the plurality of units are repeated over 
an area of the formation to form a repetitive pattern of units, wherein three or more 
monitoring wells are located within an area defined by the plurality of units, wherein the 
three or more monitoring wells are located in the formation in a unit of monitoring wells, 
and wherein the unit of monitoring wells comprises a triangular pattern. 

4456. The method of claim 4449, wherein a production well is located in an area 
defined by the unit of heat sources. 
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4457. The method of claim 4449, wherein three or more of the heat sources are located 
in the formation in a first unit and a second unit, wherein the first unit is adjacent to the 
second unit, and wherein the first unit is inverted with respect to the second unit. 



4458. The method of claim 4449, wherein a distance between each of the heat sources in 
the unit of heat sources varies by less than about 20 %. 

4459. The method of claim 4449, wherein a distance between eaj^i of the heat sources in 
the unit of heat sources is approximately equal. 

4460. The method of claim 4449, wherein providing hea^4rom three or more heat 
sources comprises substantially uniformly providing he/t to at least the portion of the 
formation. 

4461 . The method of claim 4449, wherein the ^ated portion comprises a substantially 
uniform temperature distribution. 

4462. The method of claim 4449, whereii/the heated portion comprises a substantially 
uniform temperature distribution, and wherein a difference between a highest temperature 
in the heated portion and a lowest temperature in the heated portion comprises less than 
about 200 °C. 

4463. The method of claim 4449/wherein a temperature at an outer lateral boundary of 
the triangular pattern and a temperature at a center of the triangular pattern are 
approximately equal. 



4464. The method of claim 44M9, wherein a temperature at an outer lateral boundary of 
the triangular pattern and a temperature at a center of the triangular pattern increase 
substantially linearly after an iritial period of time, and wherein the initial period of time 
comprises less than approximately 3 months. 
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4465. The method of claim 4449, wherein a time required to increase an average 
temperature of the heated portion to a selected temperature with the triangular pattern of 
heat sources is substantially less than a time required to increase the average temperature 
of the heated portion to the selected temperature with a hexagonal pattern of heat sources, 
and wherein a space between each of the heat sources in the triangular pattern is 
approximately equal to a space between each of the heat source/ in the hexagonal pattern. 

4466. The method of claim 4449, wherein a time required/to increase a temperature at a 
coldest point within the heated portion to a selected temperature with the triangular 
pattern of heat sources is substantially less than a time/required to increase a temperature 
at the coldest point within the heated portion to the Selected temperature with a hexagonal 
pattern of heat sources, and wherein a space between each of the heat sources in the 
triangular pattern is approximately equal to a spice between each of the heat sources in 
the hexagonal pattern. / 

4467. The method of claim 4449, wherein a time required to increase a temperature at a 
coldest point within the heated portion to a selected temperature with the triangular 
pattern of heat sources is substantially less than a time required to increase a temperature 
at the coldest point within the heated portion to the selected temperature with a hexagonal 
pattern of heat sources, and wherein a number of heat sources per unit area in the 
triangular pattern is equal to the number of heat sources per unit are in the hexagonal 
pattern of heat sources. / 

4468. The method of claim 44^9, wherein a time required to increase a temperature at a 
coldest point within the heatedf portion to a selected temperature with the triangular 
pattern of heat sources is substantially equal to a time required to increase a temperature 
at the coldest point within the heated portion to the selected temperature with a hexagonal 
pattern of heat sources, and wherein a space between each of the heat sources in the 
triangular pattern is approximately 5 m greater than a space between each of the heat 
sources in the hexagonal pattern. 
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4469. The method of claim 4449, wherein providing heat from three or more heat 
sources to at least the portion of formation comprises: 

heating a selected volume (V) of the hydrocarbon containing formation from three 
or more of the heat sources, wherein the formation has an average heat capacity (C v ), and 
wherein heat from three or more of the heat sources pyrolyzes at least some hydrocarbons 
within the selected volume of the formation; and 

wherein heating energy/day provided to the volume is equal tqfy6r less than Pwr, 
wherein Pwr is calculated by the equation: 

Pwr = h*V*C v *p B 

wherein Pwr is the heating energy/day, h is an averaa/heating rate of the 
formation, p B is formation bulk density, and wherein the gating rate is less than about 
10°C/day. 

4470. The method of claim 4449, wherein three/6r more of the heat sources comprise 
electrical heaters. 



20 



4471 . The method of claim 4449, wherejn three or more of the heat sources comprise 
surface burners. 

4472. The method of claim 4449, ^herein three or more of the heat sources comprise 
flameless distributed combustors.y 
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4473. The method of claim 4449, wherein three or more of the heat sources comprise 
natural distributed combustors. 
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4474. The method of claim 4449, further comprising: 

allowing the heat to transfer from three or more of the heat sources to a selected section 
of the formation such that/ heat from three or more of the heat sources pyrolyzes at least 
some hydrocarbons within the selected section of the formation; and 
producing a mixture of fluids from the formation. 
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4475. The method of claim 4474, further comprising controlling a temperature within at 
least a majority of the selected section of the formation, wherein the pressure is 
controlled as a function of temperature, or the temperature is controlled as a function of 
pressure. 

4476. The method of claim 4474, further comprising controlling tjafe heat such that an 
average heating rate of the selected section is less than about l.OYC per day during 
pyrolysis. / 

4477. The method of claim 4474, wherein allowing the/neat to transfer from three or 
more of the heat sources to the selected section comprises transferring heat substantially 
by conduction. / 

4478. The method of claim 4474, wherein providing heat from three or more of the heat 
sources to at least the portion of the formation comprises heating the selected section 
such that a thermal conductivity of at leastyd portion of the selected section is greater than 
about 0.5 W/m °C. / 

4479. The method of claim 4474, wherein the produced mixture comprises an API 
gravity of at least 25°. / 

4480. The method of claim 4474, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein about 0.1% by weight to about 15% by weight of the 
condensable hydrocarbons are olefins. 

4481. The method of claim 22, wherein the produced mixture comprises non- 
condensable hydrocarbons, and wherein a molar ratio of ethene to ethane in the non- 
condensable hydrocarbon ranges from about 0.001 to about 0.15. 
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4482. The method of claim 4474, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is nitrogen. 

4483. The method of claim 4474, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is oxygen. / 

4484. The method of claim 4474, wherein the produced mixture ^mprises condensable 
hydrocarbons, and wherein less than about 1 % by weight, wheri calculated on an atomic 
basis, of the condensable hydrocarbons is sulfur. / 

4485. The method of claim 4474, wherein the produe!ed mixture comprises condensable 
hydrocarbons, wherein about 5 % by weight to about 30 % by weight of the condensable 
hydrocarbons comprise oxygen containing compounds, and wherein the oxygen 
containing compounds comprise phenols. / 

4486. The method of claim 4474, whemn the produced mixture comprises condensable 
hydrocarbons, and wherein greater than about 20 % by weight of the condensable 
hydrocarbons are aromatic compoujfcls. 

4487. The method of claim 44^4, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 5 % by weight of the condensable 
hydrocarbons comprises miflti-ring aromatics with more than two rings. 

4488. The method of claim 4474, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 0.1% by weight of the condensable 
hydrocarbons are aspttaltenes. 
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4489. The method of claim 4474, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein about 5 % by weight to about 30 % by weight of the 
condensable hydrocarbons are cycloalkanes. 



4490. The method of claim 4474, wherein the produced mixture comprises a non- 
condensable component, wherein the non-condensable component comprises hydrogen, 
wherein the hydrogen is greater than about 10 % by volume of the non-condensable 
component, and wherein the hydrogen is less than about 8Qf/o by volume of the non- 
condensable component. 

4491 . The method of claim 4474, wherein the produced mixture comprises ammonia, 
and wherein greater than about 0.05 % by weight/6f the produced mixture is ammonia. 

4492. The method of claim 4474, wherein the produced mixture comprises ammonia, 
and wherein the ammonia is used to produce fertilizer. 

4493. The method of claim 4474, father comprising controlling formation conditions to 
produce a mixture of hydrocarbon fluids and H2, wherein a partial pressure of H2 within 
the mixture is greater than about IIS) bar absolute. 

4494. The method of claim 4474, further comprising altering a pressure within the 
formation to inhibit production of hydrocarbons from the formation having carbon 
numbers greater than about 25. 

4495. The method of claim 4474, further comprising controlling formation conditions 
by recirculating a portion of hydrogen from the mixture into the formation. 

4496. The method of/claim 4474, further comprising: 

providing hydrogen (H2) to the heated section to hydrogenate hydrocarbons 
within the section; anc 

heating a portion of the section with heat from hydrogenation. 
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4497. The method of claim 4474, further comprising: 
producing hydrogen from the formation; and 

hydrogenating a portion of the produced condensable hydrocarbons with at least a 
portion of the produced hydrogen. 

4498. The method of claim 4474, wherein allowing the heat to transfer from three or 
more of the heat sources to the selected section of the formation compri^fes increasing a 
permeability of a majority of the selected section to greater than about /TOO millidarcy. 

4499. The method of claim 4474, wherein allowing the heat to ^transfer from three or 
more of the heat sources to the selected section of the formation comprises substantially 
uniformly increasing a permeability of a majority of the selected section. 

4500. The method of claim 4474, further comprising controlling the heat from three of 
more heat sources to yield greater than about 60 °/yby weight of condensable 
hydrocarbons, as measured by the Fischer Assaj* 

4501 . The method of claim 4474, whereiiyproducing the mixture comprises producing 
the mixture in a production well, and wherein at least about 7 heat sources are disposed in 
the formation for each production well. 

4502. The method of claim 4474, fmther comprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat 
sources are located in the formation in a unit of heat sources, and wherein the unit of heat 
sources comprises a triangular pattern. 

4503. The method of claim 4474, further comprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat 
sources are located in the formation in a unit of heat sources, wherein the unit of heat 
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sources comprises a triangular pattern, and wherein a plurality of the units are repeated 
over an area of the formation to form a repetitive pattern of units. 

4504. A method for in situ production of synthesis gas from a hydrocarbon containing 
formation, comprising: 

heating a section of the formation to a temperature sufficient to allow synthesis 
gas generation, wherein a permeability of the section is substantially uniform and greater 
than a permeability of an unheated section of the formation when the temperature 
sufficient to allow synthesis gas generation within the formation is achieved^ 

providing a synthesis gas generating fluid to the section to generate synthesis gas; 
and / 

removing synthesis gas from the formation. / 

4505. The method of claim 4504, wherein the permeability j6f the section is greater than 
about 100 millidarcy when the temperature sufficient to alibw synthesis gas generation 
within the formation is achieved. / 

4506. The method of claim 4504, wherein the temperature sufficient to allow synthesis 
gas generation ranges from approximately 400 °(? to approximately 1200 °C. 

4507. The method of claim 4504, further comprising heating the section when providing 
the synthesis gas generating fluid to inhibitr temperature decrease in the section due to 
synthesis gas generation. / 

4508. The method of claim 4504, wtterein heating the section comprises convecting an 
oxidizing fluid into a portion of theiection, wherein the temperature within the section is 
above a temperature sufficient to support oxidation of carbon within the section with the 
oxidizing fluid, and reacting the oxidizing fluid with carbon in the section to generate 
heat within the section. / 

4509. The method of claim 4508, wherein the oxidizing fluid comprises air. 
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4510. The method of claim 4509, wherein an amount of the oxidizing fluid convected 
into the section is configured to inhibit formation of oxides of nitrogen by maintaining a 
reaction temperature below a temperature sufficient to produce oxides of nitrogen 
compounds. 

45 1 1 . The method of claim 4504, wherein heating the section comprises diffusing an 
oxidizing fluid to reaction zones adjacent to wellbores within the formation, oxidizing 
carbon within the reaction zone to generate heat, and transferring the heat to the section. 

45 12. The method of claim 4504, wherein heating the section comprises heating the 
section by transfer of heat from one or more of electrical heaters. / 

45 1 3. The method of claim 4504, wherein heating the sectio^i to a temperature sufficient 
to allow synthesis gas generation and providing a synthesis^gas generating fluid to the 
section comprises introducing steam into the section to hfeat the formation and to generate 
synthesis gas. / 

45 14. The method of claim 4504, further comprising controlling the heating of the 
section and provision of the synthesis gas generating fluid to maintain a temperature 
within the section above the temperature sufficient to generate synthesis gas. 

45 1 5. The method of claim 4504, fiirtlier comprising: 
monitoring a composition of the produced synthesis gas; and 

controlling heating of the section and provision of the synthesis gas generating 
fluid to maintain the composition ©f the produced synthesis gas within a selected range. 

45 16. The method of claim 45A 5, wherein the selected range comprises a ratio of H2 to 
CO of about 2:1. / 
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4517. The method of claim 4504, wherein the synthesis gas generating fluid comprises 
liquid water. 



45 18. The method of claim 4504, wherein the synthesis gas generating fluid comprises 
steam. 



4519. The method of claim 4504, wherein the synthesis gas generating fluid comprises 
water and carbon dioxide, and wherein the carbon dioxide innipits production of carbon 
dioxide from carbon containing material within the section. 

4520. The method of claim 45 19, wherein a portion of me carbon dioxide within the 
synthesis gas generating fluid comprises carbon dioxidp removed from the formation. 

4521. The method of claim 4504, wherein the synthesis gas generating fluid comprises 
carbon dioxide, and wherein a portion of the carj^n dioxide reacts with carbon in the 
formation to generate carbon monoxide. 

4522. The method of claim 4521, wherehff a portion of the carbon dioxide within the 
synthesis gas generating fluid comprisea^earbon dioxide removed from the formation. 

4523. The method of claim 4504, Wnerein providing the synthesis gas generating fluid 
to the section comprises raising a \yater table of the formation to allow water to flow into 
the section. 



4524. The method of claim 4504, wherein the synthesis gas is removed from a producer 
well equipped with a heating source, and wherein a portion of the heating source adjacent 
to a synthesis gas producing zone operates at a substantially constant temperature to 



promote production of the s> 
composition. 



thesis gas wherein the synthesis gas has a selected 
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4525. The method of claim 4524, wherein the substantially constant temperature is 
about 700 °C, and wherein the selected composition has a H2 to CO ratio of about 2:1. 

4526. The method of claim 4504, wherein the synthesis gas generating fluid comprises 
water and hydrocarbons having carbon numbers less than 5, and wherein at least a 
portion of the hydrocarbons are subjected to a reaction within the section to increase a H2 
concentration of the generated synthesis gas. 

4527. The method of claim 4504, wherein the synthesis gas generating fluid comprises 
water and hydrocarbons having carbon numbers greater than 4, and wherein at least a 
portion of the hydrocarbons react within the section to increase an energy content of the 
synthesis gas removed from the formation. / 

4528. The method of claim 4504, further comprising maintaining a pressure within the 
formation during synthesis gas generation, and passing produced synthesis gas through a 
turbine to generate electricity. / 

4529. The method of claim 4504, further comprising generating electricity from the 
synthesis gas using a fuel cell. / 

4530. The method of claim 4504, further comprising generating electricity from the 
synthesis gas using a fuel cell, separating carbon dioxide from a fluid exiting the fuel cell, 
and storing a portion of the separatec^arbon dioxide within a spent section of the 
formation. / 

453 1 . The method of claim 4504, further comprising using a portion of the synthesis gas 
as a combustion fuel to heat th? formation. 

4532. The method of claim 
produced synthesis gas to cow 
process. 




1-504, further comprising converting at least a portion of the 
idensable hydrocarbons using a Fischer-Tropsch synthesis 



Conley, Rose & Tayon, P.C. 



4533. The method of claim 4504, farther comprising converting at least a portion of the 
produced synthesis gas to methanol. 



4534. The method of claim 4504, farther comprising converting at least a portion of the 
produced synthesis gas to gasoline. 

4535. The method of claim 4504, farther comprising converting least a portion of the 
synthesis gas to methane using a catalytic methanation process. 

4536. The method of claim 4504, further comprising providing heat from three or more 
heat sources to at least a portion of the formation, wheremthree or more of the heat 
sources are located in the formation in a unit of heat sources, and wherein the unit of heat 
sources comprises a triangular pattern. 

4537. The method of claim 4504, farther composing providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat 
sources are located in the formation in a unit of heat sources, wherein the unit of heat 
sources comprises a triangular pattern, anp wherein a plurality of the units are repeated 
over an area of the formation to form a repetitive pattern of units. 

4538. A method of treating a hydrocarbon containing formation in situ, comprising: 
providing heat from one or/nore heat sources to at least a portion of the 

formation; 

allowing the heat to transfer from the one or more heat sources to substantially 
uniformly increase a permeability of the portion and to increase a temperature of the 
portion to a temperature sufficient to allow synthesis gas generation; 

providing a synthesis gas generating fluid to at least the portion of the selected 
section, wherein the synthesis gas generating fluid comprises carbon dioxide; 

obtaining a portion pf the carbon dioxide of the synthesis gas generating fluid 
from the formation; and 
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producing synthesis gas from the formation. 



4539. The method of claim 4538, wherein the temperature sufficient to allow synthesis 
gas generation is within a range from about 400 °C to about 1200 °C. 

4540. The method of claim 4538, further comprising using a s&6ond portion of the 
separated carbon dioxide as a flooding agent to produce hydrocarbon bed methane from a 
hydrocarbon containing formation. 

4541 . The method of claim 4540, wherein the hydrocarbon containing formation is a 
deep hydrocarbon containing formation over 760 n/below ground surface. 

4542. The method of claim 4540, wherein the hydrocarbon containing formation 
adsorbs some of the carbon dioxide to sequester the carbon dioxide. 

4543. The method of claim 4538, furrier comprising using a second portion of the 
separated carbon dioxide as a floodirfg agent for enhanced oil recovery. 

4544. The method of claim 453^8, wherein the synthesis gas generating fluid comprises 
water and hydrocarbons having carbon numbers less than 5, and wherein at least a 
portion of the hydrocarbons yundergo a reaction within the selected section to increase a 
H2 concentration within th/ produced synthesis gas. 

4545. The method of c]faim 4538, wherein the synthesis gas generating fluid comprises 
water and hydrocarboni having carbon numbers greater than 4, and wherein at least a 
portion of the hydrocarbons react within the selected section to increase an energy 
content of the produced synthesis gas. 



4546. The method/ of claim 4538, further comprising maintaining a pressure within the 
formation during synthesis gas generation, and passing produced synthesis gas through a 



turbine to generate 



electricity. 
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4547. The method of claim 4538, further comprising generating electricity from the 
synthesis gas using a fuel cell. 

4548. The method of claim 4538, further comprising generating electricity from the 
synthesis gas using a fuel cell, separating carbon dioxide from a fluid exiting the fuel cell, 
and storing a portion of the separated carbon dioxide within a spent portion of the 
formation. / 

4549. The method of claim 4538, furthei/comprising using a portion of the synthesis gas 
as a combustion fuel for heating the formation. 

4550. The method of claim 4538, farther comprising converting at least a portion of the 
produced synthesis gas to condensable hydrocarbons using a Fischer-Tropsch synthesis 
process. / 

455 1 . The method of claim 453 8, further comprising converting at least a portion of the 
produced synthesis gas to methanol. 

4552. The method of claim 4538, further comprising converting at least a portion of the 
produced synthesis gas jo gasoline. 

4553. The method of claim 4538, further comprising converting at least a portion of the 
synthesis gas to methane using a catalytic methanation process. 

4554. The method/of claim 4538, wherein a temperature of the one or more heat sources 
wellbore is maintained at a temperature of less than approximately 700 °C to produce a 
synthesis gas having a ratio of H2 to carbon monoxide of greater than about 2. 
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4555. The method of claim 4538, wherein a temperature of the one or more heat sources 
wellbore is maintained at a temperature of greater than approximately 700 °C to produce 
a synthesis gas having a ratio of H2 to carbon monoxide of less than about 2. 

4556. The method of claim 4538, wherein a temperature of the one or more heat sources 
wellbore is maintained at a temperature of approximately 700 °C#Tforoduce a synthesis 
gas having a ratio of H2 to carbon monoxide of approximately 2. / 

4557. The method of claim 4538, wherein a heat source of the one or more of heat 
sources comprises an electrical heater. / 

4558. The method of claim 4538, wherein a heat source of the one or more heat sources 
comprises a natural distributor heater. / 

4559. The method of claim 4538, wherein a htat source of the one or more heat sources 
comprises a flameless distributor combustor /FDC) heater, and wherein fluids are 
produced from the wellbore of the FDC heater through a conduit positioned within the 
wellbore. / 

4560. The method of claim 4538, further comprising providing heat from three or more 
heat sources to at least a portion ofyftie formation, wherein three or more of the heat 
sources are located in the formation in a unit of heat sources, and wherein the unit of heat 
sources comprises a triangular pAttern. 

4561 . The method of claim 4538, further comprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat 
sources are located in the formation in a unit of heat sources, wherein the unit of heat 
sources comprises a triangular pattern, and wherein a plurality of the units are repeated 
over an area of the formation to form a repetitive pattern of units. 

4562. A method of in sipi synthesis gas production, comprising: 
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providing heat from one or more flameless distributed combustor heaters to at 
least a first portion of a carbon containing formation; 

allowing the heat to transfer from the one or more heaters to a selected section of 
the formation such that the heat from the one or more heaters substantially uniformly 
increases a permeability of the selected section, and to raise a temperature of the selected 
section to a temperature sufficient to generate synthesis gas; 

introducing a synthesis gas producing fluid into the selected section to generate 
synthesis gas; and 

removing synthesis gas from the formation. 

4563. The method of claim 4562, wherein the one p/ more heaters comprise at least two 
heaters, and wherein superposition of heat from aj/feast the two heaters substantially 
uniformly increases a permeability of the selected section, and raises a temperature of the 
selected section to a temperature sufficient tc/generate synthesis gas. 

4564. The method of claim 4562, further comprising producing the synthesis gas from 
the formation under pressure, and generating electricity from the produced synthesis gas 
by passing the produced synthesis ps through a turbine. 

4565. The method of claim 4562, further comprising producing pyrolyzation products 
from the formation when raising the temperature of the selected section to the 
temperature sufficient to generate synthesis gas. 

4566. The method of claim 4562, further comprising separating a portion of carbon 
dioxide from the removed synthesis gas, and storing the carbon dioxide within a spent 
portion of the formation. 

4567. The method of claim 4562, further comprising storing carbon dioxide within a 
spent portion of the formation, wherein an amount of carbon dioxide stored within the 
spent portion of the formation is equal to or greater than an amount of carbon dioxide 



within the removed 



synthesis gas. 
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4568. The method of claim 4562, further comprising separating a portion of H2 from the 
removed synthesis gas; and using a portion of the separated H2 as fuel for the one or more 
heaters. 

4569. The method of claim 4568, further comprising using a portion of exhaust products 
from one or more heaters as a portion of the synthesis gas producing fluid / 

4570. The method of claim 4562, further comprising using a portion omie removed 
synthesis gas with a fuel cell to generate electricity. / 

4571 . The method of claim 4570, wherein the fuel cell produce/ steam, and wherein a 
portion of the steam is used as a portion of the synthesis gas Deducing fluid. 

4572. The method of claim 4570, wherein the fuel cell produces carbon dioxide, and 
wherein a portion of the carbon dioxide is introduced into the formation to react with 
carbon within the formation to produce carbon monoxide. 

4573. The method of claim 4570, wherein the fuel cell produces carbon dioxide, and 
storing an amount of carbon dioxide within a spent portion of the formation equal or 
greater to an amount of the carbon dioxide produced by the fuel cell. 

4574. The method of claim 4562, further comprising using a portion of the removed 
synthesis gas as a feed product for formation of hydrocarbons. 

4575. The method of claim 4562, wherein the synthesis gas producing fluid comprises 
hydrocarbons having carbon numl/ers less than 5, and wherein the hydrocarbons crack 
within the formation to increase an amount of H2 within the generated synthesis gas. 

4576. The method of claim 4562, further comprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat 
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sources are located in the formation in a unit of heat sources, and wherein the unit of heat 
sources comprises a triangular pattern. 

4577. The method of claim 4562, further comprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat 
sources are located in the formation in a unit of heat sources, wherein the unit of heat 
sources comprises a triangular pattern, and wherein a plurality o^the units are repeated 
over an area of the formation to form a repetitive pattern of units. 

4578. A method of treating a hydrocarbon containing formation, comprising: 
heating a portion of the formation with one oynore electrical heaters to a 

temperature sufficient to pyrolyze hydrocarbons wjmin the portion; 
producing pyrolyzation fluid from the formation; 
separating a fuel cell feed stream from/the pyrolyzation fluid; and 
directing the fuel cell feed stream to4 fuel cell to produce electricity; 

4579. The method of claim 4578, wherein the fuel cell is a molten carbonate fuel cell. 

4580. The method of claim 4578y\vherein the fuel cell is a solid oxide fuel cell. 

458 1 . The method of claim 4578, further comprising using a portion of the produced 
electricity to power the electrical heaters. 

4582. The method of claim 4578, wherein heating the portion of the formation is 
performed at a rate suffic/ent to increase a permeability of the portion and to produce a 
substantially uniform permeability within the portion. 

4583. The method of/claim 4578, wherein the fuel cell feed stream comprises H 2 and 
hydrocarbons having a carbon number of less than 5. 
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4584. The method of claim 4578, wherein the fuel cell feed stream comprises H2 and 
hydrocarbons having a carbon number of less than 3. 



4585. The method of claim 4578, further comprising hydrogenating the pyrolyzation 
fluid with a portion of H2 from the pyrolyzation fluid. 

4586. The method of claim 4578, wherein the hydrogenation is ^ne in situ by directing 
the H2 into the formation. 

4587. The method of claim 4578, wherein the hydrogenation is done in a surface unit. 

4588. The method of claim 4578, further comprising directing hydrocarbon fluid having 
carbon numbers less than 5 adjacent to at least one of the electrical heaters, cracking a 
portion of the hydrocarbons to produce H2, ancj/producing a portion of the hydrogen from 
the formation. 

4589. The method of claim 4588, furthdf comprising directing an oxidizing fluid 
adjacent to at least the one of the electrical heaters, oxidizing coke deposited on or near 
the at least one of the electrical heaters with the oxidizing fluid. 

4590. The method of claim 457$, further comprising storing CO2 from the fuel cell 
within the formation. 

4591 . The method of claim *f 590, wherein the CO2 is adsorbed to carbon material within 
a spent portion of the formation. 

4592. The method of cla/m 4578, further comprising cooling the portion to form a spent 
portion of formation. 



4593. The method of c 
water into the portion to 



aim 4592, wherein cooling the portion comprises introducing 
produce steam, and removing steam from the formation. 



928 



Conley, Rose & Tayon, P.C. 



4594. The method of claim 4593, further comprising using a portion of the removed 
steam to heat a second portion of the formation. 



4595. The method of claim 4593, further comprising using a portion of the removed 
steam as a synthesis gas producing fluid in a second portion offthe formation. 

4596. The method of claim 4578, further comprising: / 

heating the portion to a temperature sufficient to support generation of synthesis 
gas after production of the pyrolyzation fluids; / 

introducing a synthesis gas producing fluid into the portion to generate synthesis 
gas; and / 

removing a portion of the synthesis gas from the formation. 

4597. The method of claim 4596, further comprising producing the synthesis gas from 
the formation under pressure, and generating electricity from the produced synthesis gas 
by passing the produced synthesis gas through a turbine. 

4598. The method of claim 4590, further comprising using a first portion of the removed 
synthesis gas as fuel cell feed. / 

4599. The method of clai] 
the fuel cell, and using the 

4600. The method of cliim 4596, further comprising using carbon dioxide from the fuel 
cell as a part of the syntnesis gas producing fluid. 



96, further comprising producing steam from operation of 
kteam as part of the synthesis gas producing fluid. 



4601. The method of 
to produce hydrocarboh 



laim 4596, further comprising using a portion of the synthesis gas 
product. 
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4602. The method of claim 4596, further comprising cooling the portion to form a spent 
portion of formation. 

4603. The method of claim 4602, wherein cooling the portiomcomprises introducing 
water into the portion to produce steam, and removing steam from the formation. 

4604. The method of claim 4603, further comprising usirig a portion of the removed 
steam to heat a second portion of the formation. / 

4605. The method of claim 4603, further comprising using a portion of the removed 
steam as a synthesis gas producing fluid in a second portion of the formation. 

4606. The method of claim 4578, further comprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat 
sources are located in the formation in aiinit of heat sources, and wherein the unit of heat 
sources comprises a triangular pattern/ 

4607. The method of claim 4578 5 /rurther comprising providing heat from three or more 
heat sources to at least a portion pf the formation, wherein three or more of the heat 
sources are located in the fonnation in a unit of heat sources, wherein the unit of heat 
sources comprises a triangular pattern, and wherein a plurality of the units are repeated 
over an area of the formation to form a repetitive pattern of units. 

4608. A method for in sJtu production of synthesis gas from a hydrocarbon containing 
formation, comprising: / 

providing heat fi/om one or more heat sources to at least a portion of the 
formation; / 

allowing the heat to transfer from the one or more heat sources to a selected 
section of the formation such that the heat from the one or more heat sources pyrolyzes at 
least some of the hydrocarbons within the selected section of the formation; 

producing pyro lysis products from the formation; 

1 
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heating at least a portion of the selected section to a temperature sufficient to 
generate synthesis gas; 

providing a synthesis gas generating fluid to at least the portion of the selected 
section to generate synthesis gas; and 

producing a portion of the synthesis gas from the formation 



10 



4609. The method of claim 4608, wherein the one or more hear sources comprise at 
least two heat sources, and wherein superposition of heat from at least the two heat 
sources pyrolyzes at least some hydrocarbons within the selected section of the 
formation. 



si I 



15 



20 



4610. The method of claim 4608, further comprising allowing the heat to transfer from 
the one or more heat sources to the selected section to substantially uniformly increase a 
permeability of the selected section. 

461 1 . The method of claim 4608, further Comprising controlling heat transfer from the 
one or more heat sources to produce a permeability within the selected section of greater 
than about 100 millidarcy. 

4612. The method of claim 4608yaurther comprising heating at least the portion of the 
selected section when providing uie synthesis gas generating fluid to inhibit temperature 
decrease within the selected section during synthesis gas generation. 



25 



4613. The method of claim 4608, wherein the temperature sufficient to allow synthesis 
gas generation is within a range from approximately 400 °C to approximately 1200 °C. 



30 



4614. The method of claim 4608, wherein heating at least the portion of the selected 



section to a temperature si 



heating zones adjacent to wellbores of one or more heat sources with heaters 



disposed in the wellbores, 



ficient to allow synthesis gas generation comprises: 



wherein the heaters are configured to raise temperatures of the 
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zones to temperatures sufficient to support reaction of carbon-containing material within 
the zones with an oxidizing fluid; 

introducing the oxidizing fluid to the zones substantially by diffusion; 

allowing the oxidizing fluid to react with at least a portion of the carbon- 
containing material within the zones to produce heat in the zones; and 

transferring heat from the zones to the selected section. 

4615. The method of claim 4608, wherein heating at least the^ortion of the selected 
section to a temperature sufficient to allow synthesis gas generation comprises: 

introducing an oxidizing fluid into the formation Xnrough a wellbore; 

transporting the oxidizing fluid substantially he convection into the portion of the 
selected section, wherein the portion of the selectecrsection is at a temperature sufficient 
to support an oxidization reaction with the oxidizing fluid; and 

reacting the oxidizing fluid within the portion of the selected section to generate 
heat and raise the temperature of the portior 

4616. The method of claim 4608, wherein the one or more heat sources comprise one or 
more electrical heaters disposed in the/formation. 

4617. The method of claim 4608/wherein one or more heat sources comprise one or 
more heater wells, wherein at least one heater well comprises a conduit disposed within 
the formation, and further comprising heating the conduit by flowing a hot fluid through 
the conduit. 

461 8. The method of claW 4608, wherein heating at least the portion of the selected 
section to a temperature sufficient to allow synthesis gas generation and providing a 
synthesis gas generating fluid to at least the portion of the selected section comprises 
introducing steam into the portion. 



4619. The method of cl aim 4608, further comprising controlling the heating of at least 
the portion of selected s< action and provision of the synthesis gas generating fluid to 
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maintain a temperature within at least the portion of the selected section above the 
temperature sufficient to generate synthesis gas. 



4620. The method of claim 4608, further comprising: 
monitoring a composition of the produced synthesis gas; and 

controlling heating of at least the portion of selected section and p/ovision of the 
synthesis gas generating fluid to maintain the composition of the prodijced synthesis gas 
within a desired range. 

4621. The method of claim 4608, wherein the synthesis gas p^nerating fluid comprises 
liquid water. 

4622. The method of claim 4608, wherein the synthesis gas generating fluid comprises 
steam. 

4623. The method of claim 4608, wherein theysynthesis gas generating fluid comprises 
water and carbon dioxide, wherein the carboydioxide inhibits production of carbon 
dioxide from the selected section. 

4624. The method of claim 4623, wherein a portion of the carbon dioxide within the 
synthesis gas generating fluid comprises carbon dioxide removed from the formation. 

4625. The method of claim 4608, wherein the synthesis gas generating fluid comprises 
carbon dioxide, and wherein a poraon of the carbon dioxide reacts with carbon in the 
formation to generate carbon monoxide. 

4626. The method of claim 4625, wherein a portion of the carbon dioxide within the 
synthesis gas generating fluid/comprises carbon dioxide removed from the formation. 
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4627. The method of claim 4608, wherein providing the synthesis gas generating fluid 
to at least the portion of the selected section comprises raising a water table of the 
formation to allow water to flow into the at least the portion of the selected section. 

4628. The method of claim 4608, wherein the synthesis gas generating fttid comprises 
water and hydrocarbons having carbon numbers less than 5, and wherejtn at least a 
portion of the hydrocarbons are subjected to a reaction within at leagi the portion of the 
selected section to increase a H2 concentration within the produced synthesis gas. 

4629. The method of claim 4608, wherein the synthesis g^s generating fluid comprises 
water and hydrocarbons having carbon numbers greater/man 4, and wherein at least a 
portion of the hydrocarbons react within at least the portion of the selected section to 
increase an energy content of the produced synthesis gas. 

4630. The method of claim 4608, further comprising maintaining a pressure within the 
formation during synthesis gas generation, imd passing produced synthesis gas through a 
turbine to generate electricity. / 

463 1 . The method of claim 4608, further comprising generating electricity from the 
synthesis gas using a fuel cell. / 

4632. The method of claim 4608, further comprising generating electricity from the 
synthesis gas using a fuel cell,^eparating carbon dioxide from a fluid exiting the fuel cell, 
and storing a portion of the separated carbon dioxide within a spent section of the 
formation. / 

4633. The method of claim 4608, further comprising using a portion of the synthesis gas 

as a combustion fuel for the one or more heat sources. 

/ 
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4634. The method of claim 4608, further comprising converting at least a portion of the 
produced synthesis gas to condensable hydrocarbons using a Fischer-Tropsch synthesis 
process. 



4635. The method of claim 4608, further comprising converting at least a portion of the 
produced synthesis gas to methanol. 

4636. The method of claim 4608, further comprising convertj^g at least a portion of the 
produced synthesis gas to gasoline. 

4637. The method of claim 4608, further comprising/converting at least a portion of the 
synthesis gas to methane using a catalytic methanation process. 

4638. The method of claim 4608, further con^prising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat 
sources are located in the formation in a ynit of heat sources, and wherein the unit of heat 
sources comprises a triangular pattern. 

4639. The method of claim 4608, further comprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat 
sources are located in the formation in a unit of heat sources, wherein the unit of heat 
sources comprises a triangular jpattern, and wherein a plurality of the units are repeated 
over an area of the formation /o form a repetitive pattern of units. 



4640. A method for in situ/production of synthesis gas from a hydrocarbon containing 
formation, comprising: 

heating a first port/on of the formation to pyrolyze some hydrocarbons within the 
first portion; 

allowing the heat (to transfer from one or more heat sources to a selected section 
of the formation, 

pyrolyzing hydrocarbons within the selected section; 
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producing fluid from the first portion, wherein the fluid comprises an aqueous 
fluid and a hydrocarbon fluid; 

heating a second portion of the formation to a temperature sufficient to allow 
synthesis gas generation; 

introducing at least a portion of the aqueous fluid to the second section after the 
section reaches the temperature sufficient to allow synthesiygas generation; and 

producing synthesis gas from the formation. / 

4641 . The method of claim 4640, wherein the temperature sufficient to allow synthesis 
gas generation ranges from approximately 400 °C/co approximately 1200 °C. 

4642. The method of claim 4640, further comprising separating ammonia within the 
aqueous phase from the aqueous phase prio/ to introduction of at least the portion of the 
aqueous fluid to the second section. / 

4643. The method of claim 4640, wherein a permeability of the second portion of the 
formation is substantially uniform aiid greater than about 100 millidarcy when the 
temperature sufficient to allow synthesis gas generation is achieved. 

4644. The method of claim 4640, further comprising heating the second portion of the 
formation during introduction/^ at least the portion of the aqueous fluid to the second 
section to inhibit temperature decrease in the second section due to synthesis gas 
generation. / 

4645. The method of cla(m 4640, wherein heating the second portion of the formation 
comprises convecting an/oxidizing fluid into a portion of the second portion that is above 
a temperature sufficient/to support oxidation of carbon within the portion with the 
oxidizing fluid, and reacting the oxidizing fluid with carbon in the portion to generate 
heat within the portion 
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4646. The method of claim 4640, wherein heating the second portion of the formation 
comprises diffusing an oxidizing fluid to reaction zones adjacent to wellbores within the 
formation, oxidizing carbon within the reaction zones to generate heat, and transferring 
the heat to the second portion. 

4647. The method of claim 4640, wherein heating the second portion of the formation 
comprises heating the second section by transfer of heat from one o/more electrical 
heaters. 

4648. The method of claim 4640, wherein heating the second portion of the formation 
comprises heating the second section with a flameless distributor combustor. 

4649. The method of claim 4640, wherein heating trie second portion of the formation 
comprises injecting steam into at least the portioiyof the formation. 

4650. The method of claim 4640, wherein ajfleast a portion of the aqueous fluid 
comprises a liquid phase. 

465 1 . The method of claim 4640, wherein the aqueous fluid comprises a vapor phase. 

4652. The method of claim 4640, further comprising adding carbon dioxide to at least 
the portion of aqueous fluid to inhiljlt production of carbon dioxide from carbon within 
the formation. 

4653. The method of claim 4652, wherein a portion of the carbon dioxide comprises 
carbon dioxide removed from the formation. 

4654. The method of claim 4640, further comprising adding hydrocarbons with carbon 
numbers less than 5 to at least the portion of the aqueous fluid to increase a H2 
concentration within the produced synthesis gas. 
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4655. The method of claim 4640, further comprising adding hydrocarbons with carbon 
numbers less than 5 to at least the portion of the aqueous fluid to increase a H 2 
concentration within the produced synthesis gas, wherein the hydrocarbons are obtained 
from the produced fluid. 

4656. The method of claim 4640, further comprising adding hydrocarbons greater than 4 
to at least the portion of the aqueous fluid to increase energy content 91 the produced 
synthesis gas. 

4657. The method of claim 4640, further comprising adding hydrocarbons greater than 4 
to at least the portion of the aqueous fluid to increase energwcontent of the produced 
synthesis gas, wherein the hydrocarbons are obtained from4he produced fluid. 

4658. The method of claim 4640, further comprisingymaintaining a pressure within the 
formation during synthesis gas generation, and passing produced synthesis gas through a 
turbine to generate electricity. 

4659. The method of claim 4640, further comprising generating electricity from the 
synthesis gas using a fuel cell. 

4660. The method of claim 4640, furtheryfcomprising generating electricity from the 
synthesis gas using a fuel cell, separating/carbon dioxide from a fluid exiting the fuel cell, 
and storing a portion of the separated carbon dioxide within a spent portion of the 
formation. 

4661 . The method of claim 4640, fi/rther comprising using a portion of the synthesis gas 
as a combustion fuel for the one or Aiore heat sources. 



4662. The method of claim 4640/ further comprising converting at least a portion of the 
produced synthesis gas to condensable hydrocarbons using a Fischer-Tropsch synthesis 
process. 
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4663. The method of claim 4640, further comprising converting at least a portion of the 
produced synthesis gas to methanol. 



4664. The method of claim 4640, further comprising converting at least a portion of the 
produced synthesis gas to gasoline. 



10 
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4665. The method of claim 4640, further comprising converting at least a portion of the 
synthesis gas to methane using a catalytic methanation process. 

4666. The method of claim 4640, further comprising providing h&h from three or more 
heat sources to at least a portion of the formation, wherein three,6r more of the heat 
sources are located in the formation in a unit of heat sources ?y mid wherein the unit of heat 
sources comprises a triangular pattern. 

4667. The method of claim 4640, further comprising/providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat 
sources are located in the formation in a unit of h§4t sources, wherein the unit of heat 
sources comprises a triangular pattern, and whe/ein a plurality of the units are repeated 
over an area of the formation to form a repetitfve pattern of units. 

4668. A method for in situ production of synthesis gas from a carbon containing 
formation, comprising: 

heating a portion of the formatiorf with one or more heat sources to create 
increased and substantially uniform permeability within a portion of the formation and to 
raise a temperature within the portion p a temperature sufficient to allow synthesis gas 
generation; 

providing a synthesis gas ger^brating fluid into the portion through at least one 
injection wellbore to generate synthesis gas from hydrocarbons and the synthesis gas 
generating fluid; and 
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producing synthesis gas from at least one heat source wellbore in which is 
positioned proximate to a heat source of the one or more heat sources. 

4669. The method of claim 4668, wherein the temperature sufficient to allow synthesis 
gas generation is within a range from about 400° C to about 1200 °C. 

4670. The method of claim 4668, wherein creating a substantially uniform permeability 
comprises heating the portion to a temperature within a range/sufficient to pyrolyze 
hydrocarbons within the portion, raising the temperature within the portion at a rate of 
less than about 5 °C per day during pyrolyzation and relieving a portion of pyrolyzed 
fluid from the formation. 

4671 . The method of claim 4668, further comprising removing fluid from the formation 
through at least the one injection wellbore prior ta heating the selected section to the 
temperature sufficient to allow synthesis gas generation. 

4672. The method of claim 4668, wherein the injection wellbore comprises a wellbore 
of a heat source in which is positioned a heat source of the one or more heat sources. 

4673. The method of claim 4668, further comprising heating the selected portion during 
providing the synthesis gas generating fLuid to inhibit temperature decrease in at least the 
portion of the selected section due to synthesis gas generation. 

4674. The method of claim 4668, fiiipier comprising providing a portion of the heat 
needed to raise the temperature sufficient to allow synthesis gas generation by convecting 
an oxidizing fluid to hydrocarbons v/ithin the selected section to oxidize a portion of the 
hydrocarbons and generate heat. 



4675. The method of claim 4668 
selected section and provision 



further comprising controlling the heating of the 
of the synthesis gas generating fluid to maintain a 
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temperature within the selected section above the temperature sufficient to generate 
synthesis gas. 

4676. The method of claim 4668, further comprising: 
monitoring a composition of the produced synthesis gas; and 
controlling heating of the selected section and provision of the synthesis gas 

generating fluid to maintain the composition of the produced synthesis gas within a 
desired range. / 

4677. The method of claim 4668, wherein the synthesis gas/generating fluid comprises 
liquid water. / 

4678. The method of claim 4668, wherein the synthesis gas generating fluid comprises 
steam. / 

4679. The method of claim 4668, wherein the synthesis gas generating fluid comprises 
steam to heat the selected section and to generate synthesis gas. 

4680. The method of claim 4668, wherein the synthesis gas generating fluid comprises 
water and carbon dioxide, wherein the c^bon dioxide inhibits production of carbon 
dioxide from the selected section. 

468 1 . The method of claim 4680, 
carbon dioxide removed from the f 

4682. The method of claim 4668, wherein the synthesis gas generating fluid comprises 
carbon dioxide, and wherein a portion of the carbon dioxide reacts with carbon in the 
formation to generate carbon monoxide. 

4683. The method of claim 4682, wherein a portion of the carbon dioxide comprises 
carbon dioxide removed from the formation. 



therein a portion of the carbon dioxide comprises 
irmation. 
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4684. The method of claim 4668, wherein providing the synthesis gas generating fluid 
to the selected section comprises raising a water table of the formation to allow water to 
enter the selected section. 

4685. The method of claim 4668, wherein the synthesis gas generating fluid comprises 
water and hydrocarbons having carbon numbers less than 5, and wherein at least a /I 
portion of the hydrocarbons undergo a reaction within the selected section to increase a 
H2 concentration within the produced synthesis gas. / 

4686. The method of claim 4668, wherein the synthesis gas generating fluid comprises 
water and hydrocarbons having carbon numbers greater than 4, and/wherein at least a 
portion of the hydrocarbons react within the selected section to increase an energy 
content of the produced synthesis gas. 

4687. The method of claim 4668, further comprising 
formation during synthesis gas generation, and passim 
turbine to generate electricity. / 

4688. The method of claim 4668, further comprising generating electricity from the 
synthesis gas using a fuel cell. / 

4689. The method of claim 4668, further comprising generating electricity from the 
synthesis gas using a fuel cell, separating/carbon dioxide from a fluid exiting the fuel cell, 
and storing a portion of the separated cafrbon dioxide within a spent portion of the 
formation. / 

4690. The method of claim 4668, further comprising using a portion of the synthesis gas 
as a combustion fuel for heating the formation. 



intaining a pressure within the 
'produced synthesis gas through a 
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4691 . The method of claim 4668, further comprising converting at least a portion of the 
produced synthesis gas to condensable hydrocarbons using a Fischer-Tropsch synthesis 
process. 

4692. The method of claim 4668, further comprising converting at least a portion of the 
produced synthesis gas to methanol. 

4693. The method of claim 4668, further comprising converting at least a portion of the 
produced synthesis gas to gasoline. / 

4694. The method of claim 4668, further comprising converting at/feast a portion of the 
synthesis gas to methane using a catalytic methanation process. / 

4695. The method of claim 4668, wherein a temperature of at least the one heat source 
wellbore is maintained at a temperature of less than approximately 700 °C to produce a 
synthesis gas having a ratio of H2 to carbon monoxide'of greater than about 2. 

4696. The method of claim 4668, wherein a temperature of at least the one heat source 
wellbore is maintained at a temperature of greafer than approximately 700 °C to produce 
a synthesis gas having a ratio of H2 to carbon/monoxide of less than about 2. 

4697. The method of claim 4668, wherein a temperature of at least the one heat source 
wellbore is maintained at a temperature^ of approximately 700 °C to produce a synthesis 
gas having a ratio of H2 to carbon monoxide of approximately 2. 

4698. The method of claim 4668/ wherein a heat source of the one or more heat sources 
comprises an electrical heater. / 

4699. The method of claim 4668, wherein a heat source of the one or more heat sources 
comprises a natural distributor heater. 
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4700. The method of claim 4668, wherein a heat source of the one or more heat sources 
comprises a flameless distributor combustor (FDC) heater, and wherein fluids are 
produced from the wellbore of the FDC heater through a conduit positioned within the 
wellbore. 

4701. The method of claim 4668, further comprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat 
sources are located in the formation in a unit of heat sources, and wherein the unit of heat 
sources comprises a triangular pattern. ^ 

4702. The method of claim 4668, further comprising providing hgat from three or more 
heat sources to at least a portion of the formation, wherein thre^or more of the heat 
sources are located in the formation in a unit of heat sources/wherein the unit of heat 
sources comprises a triangular pattern, and wherein a plurality of the units are repeated 
over an area of the formation to form a repetitive pattern of units. 

4703. A method of treating a hydrocarbon contaimng formation in situ, comprising: 
providing heat from one or more heat sources to at least a portion of the . 

formation; / 

allowing the heat to transfer from theyone or more heat sources to a selected 
section of the formation such that the heat from the one or more heat sources pyrolyzes at 
least a portion of the carbon containing material within the selected section of the 
formation; / 

producing pyrolysis products from the formation; 

heating a first portion of a formation with one or more heat sources to a 
temperature sufficient to allow genera/ion of synthesis gas; 

providing a first synthesis gas generating fluid to the first portion to generate a 
first synthesis gas; / 

removing a portion of the first synthesis gas from the formation; 
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heating a second portion of a formation with one more heat sources to a 
temperature sufficient to allow generation of synthesis gas having a H2 to CO ratio 
greater than a H2 to CO ratio of the first synthesis gas; 

providing a second synthesis gas generating component to the second portion to 
generate a second synthesis gas; 

removing a portion of the second synthesis gas from the formation; and 

blending a portion of the first synthesis gas with a portfcn of the second synthesis 
gas to produce a blended synthesis gas having a selected H2 fo CO ratio. 

4704. The method of claim 4703, wherein the one or more heat sources comprise at 
least two heat sources, and wherein superposition of Jieat from at least the two heat 
sources pyrolyzes at least some hydrocarbons within the selected section of the 
formation. 

4705. The method of claim 4703, wherein th6 first synthesis gas generating fluid and 
second synthesis gas generating fluid are the same component. 

4706. The method of claim 4703, furtner comprising controlling the temperature in the 
first portion to control a composition/of the first synthesis gas. 

4707. The method of claim 470x further comprising controlling the temperature in the 
second portion to control a composition of the second synthesis gas. 

4708. The method of claim /703, wherein the selected ratio is controlled to be 
approximately 2:1 H2to CO J 



4709. The method of claim 4703, wherein the selected ratio is controlled to range from 
approximately 1.8:1 to approximately 2.2:1 H2to CO. 

4710. The method of claim 4703, wherein the selected ratio is controlled to be 
approximately 3:1 H2 to CO. 
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471 1 . The method of claim 4703, wherein the selected ratio is controlled to range from 
approximately 2.8:1 to approximately 3.2:1 Fbto CO. 



4712. The method of claim 4703, further comprising providing at least a portion of the 
produced blended synthesis gas to a condensable hydrocarbon synthesis process to 
produce condensable hydrocarbons. 

47 1 3. The method of claim 47 1 2, wherein the condensabl^ydrocarbon synthesis 
process comprises a Fischer-Tropsch process. 

4714. The method of claim 471 3, further comprising cracking at least a portion of the 
condensable hydrocarbons to form middle distillates. 

4715. The method of claim 4703, further comprising providing at least a portion of the 
produced blended synthesis gas to a catalytic methanation process to produce methane. 

4716; The method of claim 4703, f\frther comprising providing at least a portion of the 
produced blended synthesis gas to i methanol-synthesis process to produce methanol. 

471 7. The method of claim 4703, further comprising providing at least a portion of the 
produced blended synthesis gap to a gasoline-synthesis process to produce gasoline. 



471 8. The method of claim/4703, wherein removing a portion of the second synthesis 
gas comprises withdrawing second synthesis gas through a production well, wherein a 
temperature of the production well adjacent to a second syntheses gas production zone is 
maintained at a substantially constant temperature configured to produce second 
synthesis gas having the H 2 to CO ratio greater the first synthesis gas. 



4719. The method of 
comprises CO2 and 



cliim 4703, wherein the first synthesis gas producing fluid 
wherein the temperature of the first portion is at a temperature that 
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will result in conversion of CO2 and carbon from the first portion to CO to generate a CO 
rich first synthesis gas. 



4720. The method of claim 4703, wherein the second synthesis gas producing fluid 
comprises water and hydrocarbons having carbon numbers less than 5, and wherein at 
least a portion of the hydrocarbons react within the formation to increase a H2 
concentration within the produced second synthesisygas. 

4721 . The method of claim 4703, wherein bleeding a portion of the first synthesis gas 
with a portion of the second synthesis gas comprises producing an intermediate mixture 
having a H 2 to CO mixture of less than theielected ratio, and subjecting the intermediate 
mixture to a shift reaction to reduce an amount of CO and increase an amount of H2 to 
produce the selected ratio of H2 to CO., 

4722. The method of claim 4703, further comprising removing an excess of first 
synthesis gas from the first portion to have an excess of CO, subjecting the first synthesis 
gas to a shift reaction to reduce an amount of CO and increase an amount of H2 before 
blending the first synthesis gas/with the second synthesis gas. 

1/ 

4723. The method of clain/4703, further comprising removing the first synthesis gas 
from the formation under pressure, and passing removed first synthesis gas through a 
turbine to generate electricity. 



4724. The method of dlaim 4703, further comprising removing the second synthesis gas 
from the formation under pressure, and passing removed second synthesis gas through a 
turbine to generate ele ;tricity . 



4725. The method of 



:laim 4703, further comprising generating electricity from the 



blended synthesis gas using a fuel cell. 
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4726. The method of claim 4703, further comprising generating electricity from the 
blended synthesis gas using a fuel cell, separating carbon dioxide from a fluid exiting the 
fuel cell, and storing a portion of the separated carbon dioxide within a spent portion of 
the formation. / 

4727. The method of claim 4703, further comnnsing using at least a portion of the 
blended synthesis gas as a combustion fuel foi/heating the formation. 

4728. The method of claim 4703, furthe/comprising allowing the heat to transfer from 
the one or more heat sources to the selected section to substantially uniformly increase a 
permeability of the selected section. / 

4729. The method of claim 4703/ further comprising controlling heat transfer from the 
one or more heat sources to produce a permeability within the selected section of greater 
than about 100 millidarcy. / 

4730. The method of clairn 4703, further comprising heating at least the portion of the 
selected section when providing the synthesis gas generating fluid to inhibit temperature 
decrease within the selected section during synthesis gas generation. 

473 1 . The method of claim 4703, wherein the temperature sufficient to allow synthesis 
gas generation is within a range from approximately 400 °C to approximately 1200 °C. 

4732. The method pf claim 4703, wherein heating the first a portion of the selected 
section to a temperature sufficient to allow synthesis gas generation comprises: 

heating zones adjacent to wellbores of one or more heat sources with heaters 
disposed in the wefllbores, wherein the heaters are configured to raise temperatures of the 
zones to temperatures sufficient to support reaction of carbon-containing material within 
the zones with an oxidizing fluid; 

introducin g the oxidizing fluid to the zones substantially by diffusion; 
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allowing the oxidizing fluid to react with at least a portion of the carbon- 
containing material within the zones to produce heat in the zones; and 
transferring heat from the zones to the selected section. 

4733. The method of claim 4703, wherein heating the second portion of the selected 
section to a temperature sufficient to allow synthesis gas generation comprises: 

heating zones adjacent to wellbores of one or more heat sources with heaters 
disposed in the wellbores, wherein the heaters are configured to raise temperatures of the 
zones to temperatures sufficient to support reaction of c^bon-containing material within 
the zones with an oxidizing fluid; / 

introducing the oxidizing fluid to the zones Aibstantially by diffusion; 

allowing the oxidizing fluid to react with at least a portion of the carbon- 
containing material within the zones to producer heat in the zones; and 
transferring heat from the zones to the selected section. 

4734. The method of claim 4703, wherein heating the first portion of the selected 
section to a temperature sufficient to allpw synthesis gas generation comprises: 

introducing an oxidizing fluid into the formation through a wellbore; 

transporting the oxidizing flu/d substantially by convection into the first portion 
of the selected section, wherein the/first portion of the selected section is at a temperature 
sufficient to support an oxidization reaction with the oxidizing fluid; and 

reacting the oxidizing fluid within the first portion of the selected section to 
generate heat and raise the temperature of the first portion. 

4735. The method of claim 4703, wherein heating the second portion of the selected 
section to a temperature sufficient to allow synthesis gas generation comprises: 

introducing an oxidizijng fluid into the formation through a wellbore; 

transporting the oxidizing fluid substantially by convection into the second 
portion of the selected section, wherein the second portion of the selected section is at a 
temperature sufficient to support an oxidization reaction with the oxidizing fluid; and 
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reacting the oxidizing fluid within the second portion of the selected section to 
generate heat and raise the temperature of the second portion. 



4736. The method of claim 4703, wherein the one or more heat sources comprise one or 
more electrical heaters disposed in the formation. 

4737. The method of claim 4703, wherein the one or ipore heat sources comprises one 
or more natural distributor combustors. 

4738. The method of claim 4703, wherein the onehr more heat sources comprise one or 
more heater wells, wherein at least one heater well/comprises a conduit disposed within 
the formation, and further comprising heating th^conduit by flowing a hot fluid through 
the conduit. 

4739. The method of claim 4703, wherein he/ating the first portion of the selected 
section to a temperature sufficient to allow synthesis gas generation and providing a first 
synthesis gas generating fluid to the first potion of the selected section comprises 
introducing steam into the first portion. 

4740. The method of claim 4703, wherein heating the second portion of the selected 
section to a temperature sufficient to allow synthesis gas generation and providing a 
second synthesis gas generating fluid to the second portion of the selected section 
comprises introducing steam into the/second portion. 



4741 . The method of claim 4703, turther comprising controlling the heating of the first 
portion of selected section and provision of the first synthesis gas generating fluid to 



maintain a temperature within the 
temperature sufficient to generate 



4742. The method of claim 470 5 



first portion of the selected section above the 
synthesis gas. 



further comprising controlling the heating of the 



second portion of selected section and provision of the second synthesis gas generating 
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fluid to maintain a temperature within the second portion of the selected section above 
the temperature sufficient to generate synthesis gas. 



4743. The method of claim 4703, wherein the first synthesis gas generating fluid 
comprises liquid water. 

4744. The method of claim 4703, wherein the second syntj/ejsis gas generating fluid 
comprises liquid water. 

4745. The method of claim 4703, wherein the first synthesis gas generating fluid 
comprises steam. 

4746. The method of claim 4703, wherein the/econd synthesis gas generating fluid 
comprises steam. 

4747. The method of claim 4703, whereLfi the first synthesis gas generating fluid 
comprises water and carbon dioxide, wl^erein the carbon dioxide inhibits production of 
carbon dioxide from the selected sectic 

4748. The method of claim 4747, wherein a portion of the carbon dioxide within the 
first synthesis gas generating fluidycomprises carbon dioxide removed from the 
formation. 



4703 



4749. The method of claim 
comprises water and carbon di 
carbon dioxide from the selecte 



, wherein the second synthesis gas generating fluid 
dioxide, wherein the carbon dioxide inhibits production of 
section. 



4750. The method of claim 41 
second synthesis gas generating 
formation. 



49, wherein a portion of the carbon dioxide within the 
fluid comprises carbon dioxide removed from the 
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475 1 . The method of claim 4703, wherein the first synthesis gas generating fluid 
comprises carbon dioxide, and wherein a portion of the carbon dioxide reacts with carbon 
in the formation to generate carbon monoxide. 



4752. The method of claim 475 1 , wherein a portion of the carbon dioxide within the 
first synthesis gas generating fluid comprises carbon dioxide removed frpm the 
formation. 

4753. The method of claim 4703, wherein the second synthesis gas generating fluid 
comprises carbon dioxide, and wherein a portion of the carbon dioxide reacts with carbon 
in the formation to generate carbon monoxide. 

4754. The method of claim 4753, wherein a portioi/of the carbon dioxide within the 
second synthesis gas generating fluid comprises carbon dioxide removed from the 
formation. 

4755. The method of claim 4703, wherein providing the first synthesis gas generating 
fluid to the first portion of the selected section comprises raising a water table of the 
formation to allow water to flow into themrst portion of the selected section. 

4756. The method of claim 4703, wherein providing the second synthesis gas generating 
fluid to the second portion of the selected section comprises raising a water table of the 
formation to allow water to flow int© the second portion of the selected section. 



4757. The method of claim 4703/ wherein the first synthesis gas generating fluid 
comprises water and hydrocarbons having carbon numbers less than 5, and wherein at 
least a portion of the hydrocarbons are subjected to a reaction within the first portion of 
the selected section to increase a H2 concentration within the produced first synthesis gas. 



4758. The method of claim 4 
comprises water and 



03, wherein the second synthesis gas generating fluid 
hydrocarbons having carbon numbers less than 5, and wherein at 
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least a portion of the hydrocarbons are subjected to a reaction within the second portion 
of the selected section to increase a H2 concentration within the produced second 
synthesis gas. 

4759. The method of claim 4703, wherein the first synthesis gas generating fluid 
comprises water and hydrocarbons having carbon numbers greater than 4, and wherein at 
least a portion of the hydrocarbons react within the first portion of the selected section to 
increase an energy content of the produced first synthesis gas. m 

4760. The method of claim 4703, wherein the second synthesis gas generating fluid 
comprises water and hydrocarbons having carbon numbers greater than 4, and wherein at 
least a portion of the hydrocarbons react within at least the second portion of the selected 
section to increase an energy content of the second/produced synthesis gas. 

4761 . The method of claim 4703, further comprising maintaining a pressure within the 
formation during synthesis gas generationyond passing produced blended synthesis gas 
through a turbine to generate electricity. / 

4762. The method of claim 4703, fiuther comprising generating electricity from the 
blended synthesis gas using a fiieLcell. 

4763. The method of claim 4703, further comprising generating electricity from the 
blended synthesis gas using ar fuel cell, separating carbon dioxide from a fluid exiting the 
fuel cell, and storing a portipn of the separated carbon dioxide within a spent section of 
the formation. / 

4764. The method of claim 4703, further comprising using a portion of the blended 
synthesis gas as a combustion fuel for the one or more heat sources. 

4765. The method of claim 4703, further comprising using a portion of the first 
synthesis gas as a combustion fuel for the one or more heat sources. 
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4766. The method of claim 4703, further comprising using a portion of the second 
synthesis gas as a combustion fuel for the one or more heat sources. 

4767. The method of claim 4703, further comprising using a portion of the blended 
synthesis gas as a combustion fuel for the one or more heat sources. 

4768. A method of treating a hydrocarbon containing formation in situ, comprising: 
providing heat from one or more heat sources to at Least a portion of the 

formation; / 

allowing the heat to transfer from the one or nfore heat sources to a selected 
section of the formation such that the heat from the one or more heat sources pyrolyzes at 
least some of the hydrocarbons within the selejzied section of the formation; 

producing pyrolysis products from me formation; 

heating at least a portion of the selected section to a temperature sufficient to 
generate synthesis gas; / 

controlling a temperature ofat least a portion of the selected section to generate 
synthesis gas having a selected H/to CO ratio; 

providing a synthesis gas generating fluid to at least the portion of the selected 
section to generate synthesis /as; and 

producing a portioryof the synthesis gas from the formation. 

4769. The method of claim 4768, wherein the one or more heat sources comprise at 
least two heat sources/and wherein superposition of heat from at least the two heat 
sources pyrolyzes at /east some hydrocarbons within the selected section of the 
formation. / 

4770. The method of claim 4768, wherein the selected ratio is controlled to be 
approximately 2'A H2to CO. 
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4771 . The method of claim 4768, wherein the selected ratio is controlled to range from 
approximately 1.8:1 to approximately 2.2:1 H2to CO. 

4772. The method of claim 4768, wherein the selected ratio is controlled to be 
approximately 3:1 F^to CO. 

4773. The method of claim 4768, wherein the selected ratio is controlled to range from 
approximately 2.8:1 to approximately 3.2:1 H2to CO. 

4774. The method of claim 4768, further comprising providing^ least a portion of the 
produced synthesis gas to a condensable hydrocarbon synthesis process to produce 
condensable hydrocarbons. / 

4775. The method of claim 4774, wherein the condensable hydrocarbon synthesis 
process comprises a Fischer-Tropsch process. / 

4776. The method of claim 4775, further comprising cracking at least a portion of the 
condensable hydrocarbons to form middler distillates. 

4777. The method of claim 4768, further comprising providing at least a portion of the 
produced synthesis gas to a catalytic methanation process to produce methane. 

4778. The method of claim 4p8, further comprising providing at least a portion of the 
produced synthesis gas to a mfethanol-synthesis process to produce methanol. 

4779. The method of claifri 4768, further comprising providing at least a portion of the 
produced synthesis gas to a gasoline-synthesis process to produce gasoline. 

4780. The method of claim 4768, further comprising allowing the heat to transfer from 
the one or more heat sources to the selected section to substantially uniformly increase a 
permeability of the selected section. 
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478 1 . The method of claim 4768, further comprising controlling heat transfer from the 
one or more heat sources to produce a permeability within the selected section of greater 
than about 100 millidarcy. 



4782. The method of claim 4768, further comprising heating at least the portion of the 
selected section when providing the synthesis gas generating fluid/fo inhibit temperature 
decrease within the selected section during synthesis gas generation. 

4783. The method of claim 4768, wherein the temperature' sufficient to allow synthesis 
gas generation is within a range from approximately 40Q/ 6 C to approximately 1200 °C. 

4784. The method of claim 4768, wherein heating It least the portion of the selected 
section to a temperature sufficient to allow synthesis gas generation comprises: 

heating zones adjacent to wellbores of one or more heat sources with heaters 
disposed in the wellbores, wherein the heatersrare configured to raise temperatures of the 
zones to temperatures sufficient to support Reaction of carbon-containing material within 
the zones with an oxidizing fluid; 

introducing the oxidizing fluid \h the zones substantially by diffusion; 

allowing the oxidizing fluid tonreact with at least a portion of the carbon- 
containing material within the zone/ to produce heat in the zones; and 
transferring heat from the zones to the selected section. 

4785. The method of claim 4^68, wherein heating at least the portion of the selected 
section to a temperature sufficient to allow synthesis gas generation comprises: 

introducing an oxidizing fluid into the formation through a wellbore; 

transporting the ox/dizing fluid substantially by convection into the portion of the 
selected section, whereiiythe portion of the selected section is at a temperature sufficient 
to support an oxidizatiom reaction with the oxidizing fluid; and 

reacting the oxidizing fluid within the portion of the selected section to generate 
heat and raise the temperature of the portion. 
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4786. The method of claim 4768, wherein the one or more heat sources comprise one or 
more electrical heaters disposed in the formation. 

4787. The method of claim 4768, wherein the one or more heat sources comprises one 
or more natural distributor combustors. 

4788. The method of claim 4768, wherein the one or more heat/sources comprise one or 
more heater wells, wherein at least one heater well comprises /conduit disposed within 
the formation, and further comprising heating the conduit by flowing a hot fluid through 
the conduit. / 

4789. The method of claim 4768, wherein heating A least the portion of the selected 
section to a temperature sufficient to allow synthe/is gas generation and providing a 
synthesis gas generating fluid to at least the portion of the selected section comprises 
introducing steam into the portion. / 

4790. The method of claim 4768, further/comprising controlling the heating of at least 
the portion of selected section and provision of the synthesis gas generating fluid to 
maintain a temperature within at least me portion of the selected section above the 
temperature sufficient to generate synthesis gas. 

4791 . The method of claim 4768/ wherein the synthesis gas generating fluid comprises 
liquid water. / 

4792. The method of claim 4768, wherein the synthesis gas generating fluid comprises 
steam. / 

4793. The method of claim 4768, wherein the synthesis gas generating fluid comprises 
water and carbon dioxide, wherein the carbon dioxide inhibits production of carbon 
dioxide from the selected section. 
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4794. The method of claim 4793, wherein a portion of the carbon dioxide within the 
synthesis gas generating fluid comprises carbon dioxide removed from the formation. 

4795. The method of claim 4768, wherein the synthesis gas generating fluid comprises 
carbon dioxide, and wherein a portion of the carbon dioxide reacts with carbon in the 
formation to generate carbon monoxide. / 

4796. The method of claim 4795, wherein a portion of thexarbon dioxide within the 
synthesis gas generating fluid comprises carbon dioxide/emoved from the formation. 

4797. The method of claim 4768, wherein providkjfg the synthesis gas generating fluid 
to at least the portion of the selected section comprises raising a water table of the 
formation to allow water to flow into the at least the portion of the selected section. 

4798. The method of claim 4768, wherein/he synthesis gas generating fluid comprises 
water and hydrocarbons having carbon numbers less than 5, and wherein at least a 
portion of the hydrocarbons are subjected to a reaction within at least the portion of the 
selected section to increase a H2 concentration within the produced synthesis gas. 

4799. The method of claim 4768, wherein the synthesis gas generating fluid comprises 
water and hydrocarbons having carpon numbers greater than 4, and wherein at least a 
portion of the hydrocarbons react within at least the portion of the selected section to 
increase an energy content of the produced synthesis gas. 

4800. The method of claim 4768, further comprising maintaining a pressure within the 
formation during synthesis gas generation, and passing produced synthesis gas through a 
turbine to generate electricity. / 

4801. The method of claim 4768, further comprising generating electricity from the 
synthesis gas using a fuel cell. 
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4802. The method of claim 4768, further comprising generating electricity from the 
synthesis gas using a fuel cell, separating carbon dioxide from a fluid exiting the fuel cell, 
and storing a portion of the separated carbon dioxide within a spent section of the 
formation. 

4803. The method of claim 4768, further comprising using a portion of the synthesis gas 
as a combustion fuel for the one or more heat sources. I 

4804. A method of treating a hydrocarbon containing formation in situ, comprising: 
providing heat from one or more heat sources to at least/a portion of the 

formation; / 

allowing the heat to transfer from the one or more lieat sources to a selected 
section of the formation such that the heat from the one/6r more heat sources pyrolyzes at 
least some of the hydrocarbons within the selected section of the formation; 
producing pyrolysis products from the fornafation; 

heating at least a portion of the selected section to a temperature sufficient to 
generate synthesis gas; / 

controlling a temperature in or proximate to a synthesis gas production well to 
generate synthesis gas having a selected YU to CO ratio; 

providing a synthesis gas generating fluid to at least the portion of the selected 
section to generate synthesis gas; and / 

producing synthesis gas from ine formation. 

4805. The method of claim 4804,Avherein the one or more heat sources comprise at 
least two heat sources, and where/n superposition of heat from at least the two heat 
sources pyrolyzes at least some Hydrocarbons within the selected section of the 
formation. / 

4806. The method of claim A804, wherein the selected ratio is controlled to be 
approximately 2:1 H2to COi 
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4807. The method of claim 4804, wherein the selected ratio is controlled to range from 
approximately 1.8:1 to approximately 2.2:1 H2to CO. 

4808. The method of claim 4804, wherein the selected ratio is controlled to be 
approximately 3: 1 H2 to CO. 

4809. The method of claim 4804, wherein the selected ratio is controlled to range from 
approximately 2.8:1 to approximately 3.2:1 H2to CO. / 

4810. The method of claim 4804, further comprising providing at least a portion of the 
produced synthesis gas to a condensable hydrocarbon synthesis process to produce 
condensable hydrocarbons. / 

48 1 1 . The method of claim 48 1 0, wherein the condensable hydrocarbon synthesis 
process comprises a Fischer-Tropsch process. / 

48 1 2. The method of claim 4811, further Comprising cracking at least a portion of the 
condensable hydrocarbons to form middle distillates. 

4813. The method of claim 4804, further comprising providing at least a portion of the 
produced synthesis gas to a catalytic methanation process to produce methane. 

4814. The method of claim 48' 
produced synthesis gas to a mei 

4815. The method of claim A804, further comprising providing at least a portion of the 
produced synthesis gas to a/gasoline-synthesis process to produce gasoline. 



I, further comprising providing at least a portion of the 
lanol-synthesis process to produce methanol. 
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48 1 6. The method of claim 4804, further comprising allowing the heat to transfer from 
the one or more heat sources to the selected section to substantially uniformly increase a 
permeability of the selected section. 

48 1 7. The method of claim 4804, further comprising controlling heat transfer from the 
one or more heat sources to produce a permeability within the selected section of greater 
than about 100 millidarcy. 

48 1 8. The method of claim 4804, further comprising heating at least the portion of the 
selected section when providing the synthesis gas generating fluid to/inhibit temperature 
decrease within the selected section during synthesis gas generation. 

4819. The method of claim 4804, wherein the temperature sufficient to allow synthesis 
gas generation is within a range from approximately 400 5C to approximately 1200 °C. 

4820. The method of claim 4804, wherein heating at least the portion of the selected 
section to a temperature sufficient to allow synthesis gas generation comprises: 

heating zones adjacent to wellbores of o*ie or more heat sources with heaters 
disposed in the wellbores, wherein the heaters^are configured to raise temperatures of the 
zones to temperatures sufficient to support reaction of carbon-containing material within 
the zones with an oxidizing fluid; / 

introducing the oxidizing fluid to the zones substantially by diffusion; 

allowing the oxidizing fluid toyreact with at least a portion of the carbon- 
containing material within the zonesAo produce heat in the zones; and 
transferring heat from the zones to /he selected section. 

482 1 . The method of claim 4804, wherein heating at least the portion of the selected 
section to a temperature sufficient to allow synthesis gas generation comprises: 

introducing an oxidizing fluid into the formation through a wellbore; 
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transporting the oxidizing fluid substantially by convection into the portion of the 
selected section, wherein the portion of the selected section is at a temperature sufficient 
to support an oxidization reaction with the oxidizing fluid; and 

reacting the oxidizing fluid within the portion of the selected section to generate 
heat and raise the temperature of the portion. 

4822. The method of claim 4804, wherein the one or more heat sources comprise one or 
more electrical heaters disposed in the formation. 

4823. The method of claim 4804, wherein the one or more heat sources comprises one 
or more natural distributor combustors. / 

4824. The method of claim 4804, wherein the one or more h^at sources comprise one or 
more heater wells, wherein at least one heater well comprises a conduit disposed within 
the formation, and further comprising heating the conduit by flowing a hot fluid through 
the conduit. / 

4825. The method of claim 4804, wherein heating at least the portion of the selected 
section to a temperature sufficient to allow synthesis gas generation and providing a 
synthesis gas generating fluid to at least the^portion of the selected section comprises 
introducing steam into the portion. / 

4826. The method of claim 4804, further comprising controlling the heating of at least 
the portion of selected section and provision of the synthesis gas generating fluid to 
maintain a temperature within at least the portion of the selected section above the 
temperature sufficient to generate synthesis gas. 

4827. The method of claim 4S04, wherein the synthesis gas generating fluid comprises 
liquid water. / 
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4828. The method of claim 4804, wherein the synthesis gas generating fluid comprises 
steam. 

4829. The method of claim 4804, wherein the synthesis gas generating fluid comprises 
water and carbon dioxide, wherein the carbon dioxide inhibits production of carbon 
dioxide from the selected section. 

4830. The method of claim 4829, wherein a portion/of the carbon dioxide within the 
synthesis gas generating fluid comprises carbon dioxide removed from the formation. 

483 1 . The method of claim 4804, wherein the^synthesis gas generating fluid comprises 
carbon dioxide, and wherein a portion of theycarbon dioxide reacts with carbon in the 
formation to generate carbon monoxide. / 

4832. The method of claim 483 1, whpein a portion of the carbon dioxide within the 
synthesis gas generating fluid comprises carbon dioxide removed from the formation. 

4833. The method of claim 4804, wherein providing the synthesis gas generating fluid 
to at least the portion of the selected section comprises raising a water table of the 
formation to allow water to flc/w into the at least the portion of the selected section. 

4834. The method of claim 4804, wherein the synthesis gas generating fluid comprises 
water and hydrocarbons having carbon numbers less than 5, and wherein at least a 
portion of the hydrocarbons are subjected to a reaction within at least the portion of the 
selected section to increase a H2 concentration within the produced synthesis gas. 

4835. The method of claim 4804, wherein the synthesis gas generating fluid comprises 
water and hydrocarbons having carbon numbers greater than 4, and wherein at least a 
portion of the hydrocarbons react within at least the portion of the selected section to 
increase an energy content of the produced synthesis gas. 
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4836. The method of claim 4804, further comprising maintaining a pressure within the 
formation during synthesis gas generation, and passing produced synthesis gas through a 
turbine to generate electricity. 

4837. The method of claim 4804, further comprising generating electricity from the 
synthesis gas using a fuel cell. 

4838. The method of claim 4804, further Comprising generating electricity from the 
synthesis gas using a fuel cell, separating/carbon dioxide from a fluid exiting the fuel cell, 
and storing a portion of the separated carbon dioxide within a spent section of the 
formation. 

4839. The method of claim 4804,yfurther comprising using a portion of the synthesis gas 
as a combustion fuel for the one or more heat sources. 



4840. A method of treating a hydrocarbon containing formation in situ, comprising: 

providing heat from o^e or more heat sources to at least a portion of the 
formation; 

allowing the heat td transfer from the one or more heat sources to a selected 
section of the formation such that the heat from the one or more heat sources pyrolyzes at 
least some of the hydrocarbons within the selected section of the formation; 

producing pyro/ysis products from the formation; 

heating at leas/ a portion of the selected section to a temperature sufficient to 
generate synthesis ga 

controlling a/temperature of at least a portion of the selected section to generate 
synthesis gas having a H2 to CO ratio different than a selected H2 to CO ratio; 

providing af synthesis gas generating fluid to at least the portion of the selected 
section to generate synthesis gas; and 

producing synthesis gas from the formation; 

providing at least a portion of the produced synthesis gas to a shift process 
wherein an amount of carbon monoxide is converted to carbon dioxide; 
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separating at least a portion of the carbon dioxide to obtain a gas having a selected 
H 2 to CO ratio. 

4841. The method of claim 4840, wherein the one or more heat sources comprise at 
least two heat sources, and wherein superposition of he^t from at least the two heat 
sources pyrolyzes at least some hydrocarbons witWn'the selected section of the 
formation. / 

4842. The method of claim 4840, wherein Xne selected ratio is controlled to be 
approximately 2: 1 H2 to CO. / 

4843. The method of claim 4840, wjfierein the selected ratio is controlled to range from 
approximately 1.8:1 to 2.2:1 t^to CO. 

4844. The method of claim 4840, wherein the selected ratio is controlled to be 
approximately 3:1 H2 to CO. / 

4845. The method of claim 4840, wherein the selected ratio is controlled to range from 
approximately 2.8:1 to 3,6:1 F^to CO. 

4846. The method 0/ claim 4840, further comprising providing at least a portion of the 
produced synthesis gas to a condensable hydrocarbon synthesis process to produce 
condensable hydrocarbons. 

4847. The method of claim 4846, wherein the condensable hydrocarbon synthesis 
process comprises a Fischer-Tropsch process. 

4848. The method of claim 4847, further comprising cracking at least a portion of the 
condensable Hydrocarbons to form middle distillates. 
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4849. The method of claim 4840, further comprising providing at least a portion of the 
produced synthesis gas to a catalytic methanation process to produce methane. 

4850. The method of claim 4840, further comprising providing at least a portion of the 
produced synthesis gas to a methanol-synthesis process to produce methanol. 

485 1 . The method of claim 4840, further comprising providing at least a portion of the 
produced synthesis gas to a gasoline-synthesis process to produce gasoline. 

4852. The method of claim 4840, further comprising allowing the heat to transfer from 
the one or more heat sources to the selected section to substantially uniformly increase a 
permeability of the selected section/ 

4853. The method of claim 4840, further comprising controlling heat transfer from the 
one or more heat sources to produce a permeability within the selected section of greater 
than about 100 millidarcy. / 

4854. The method of claipi 4840, further (comprising heating at least the portion of the 
selected section when providing the synthesis gas generating fluid to inhibit temperature 
decrease within the selected section during synthesis gas generation. 

4855. The method ot claim 4840, wherein the temperature sufficient to allow synthesis 
gas generation is witiiin a range from approximately 400 °C to approximately 1200 °C. 

4856. The methofl of claim 4840, wherein heating at least the portion of the selected 
section to a temperature sufficient to allow synthesis gas generation comprises: 

heating zdnes adjacent to wellbores of one or more heat sources with heaters 
disposed in the wellbores, wherein the heaters are configured to raise temperatures of the 
zones to temperatures sufficient to support reaction of carbon-containing material within 
the zones with an oxidizing fluid; 

introducing the oxidizing fluid to the zones substantially by diffusion; 
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allowing the oxidizing fluid to react with at least a portion of the carbon- 
containing material within the zones to produce heat in the zones; and 
transferring heat from the zones to the selected section. 

4857. The method of claim 4840, wherein he&ting at least the portion of the selected 
section to a temperature sufficient to allow synthesis gas generation comprises: 

introducing an oxidizing fluid into /the formation through a wellbore; 

transporting the oxidizing fluid substantially by convection into the portion of the 
selected section, wherein the portion 01 the selected section is at a temperature sufficient 
to support an oxidization reaction with the oxidizing fluid; and 

reacting the oxidizing fluid/within the portion of the selected section to generate 
heat and raise the temperature ofyche portion. 

4858. The method of claim 4840, wherein the one or more heat sources comprise one or 
more electrical heaters disposed in the formation. 

4859. The method of claim 4840, wherein the one or more heat sources comprises one 
or more natural distributor combustors. 

4860. The method oy claim 4840, wherein the one or more heat sources comprise one or 
more heater wells, wnerein at least one heater well comprises a conduit disposed within 
the formation, and further comprising heating the conduit by flowing a hot fluid through 
the conduit. 

4861 . The methbd of claim 4840, wherein heating at least the portion of the selected 
section to a temperature sufficient to allow synthesis gas generation and providing a 
synthesis gas generating fluid to at least the portion of the selected section comprises 
introducing stefim into the portion. 



4862. The method of claim 4840, further comprising controlling the heating of at least 
the portion of selected section and provision of the synthesis gas generating fluid to 
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maintain a temperature within at least the portion of the selected section above the 
temperature sufficient to generate synthesis gas. 

4863. The method of claim 4840, wherein the synthesis gas generating fluid comprises 
liquid water. 

4864. The method of claim 4840, wherein tjae synthesis gas generating fluid comprises 
steam. / 

4865. The method of claim 4840, wherein the synthesis gas generating fluid comprises 
water and carbon dioxide, wherein tlie carbon dioxide inhibits production of carbon 
dioxide from the selected section. / 

4866. The method of claim 4865, wherein a portion of the carbon dioxide within the 
synthesis gas generating fluia comprises carbon dioxide removed from the formation. 

4867. The method of claim 4840, wherein the synthesis gas generating fluid comprises 
carbon dioxide, and wherein a portion of the carbon dioxide reacts with carbon in the 
formation to generate carbon monoxide. 

4868. The method of claim 4867, wherein a portion of the carbon dioxide within the 
synthesis gas generating fluid comprises carbon dioxide removed from the formation. 

4869. The method of claim 4840, wherein providing the synthesis gas generating fluid 
to at least the portion of the selected section comprises raising a water table of the 
formation to allow water to flow into the at least the portion of the selected section. 

4870. The mejthod of claim 4840, wherein the synthesis gas generating fluid comprises 
water and hydrocarbons having carbon numbers less than 5, and wherein at least a 
portion of the lydrocarbons are subjected to a reaction within at least the portion of the 
selected section to increase a H2 concentration within the produced synthesis gas. 
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4871 . The method of claim 4840, wherein the synthesis gas generating fluid comprises 
water and hydrocarbons having carbon numbers greater than 4, and wherein at least a 
portion of the hydrocarbons react within at least the portion of the selected section to 
increase an energy content of the produced synthesis 

4872. The method of claim 4840, further comnnsing maintaining a pressure within the 
formation during synthesis gas generation, arja passing produced synthesis gas through a 
turbine to generate electricity. 

4873. The method of claim 4840, finder comprising generating electricity from the 
synthesis gas using a fuel cell. 

4874. The method of claim 4846, further comprising generating electricity from the 
synthesis gas using a fuel cell,yseparating carbon dioxide from a fluid exiting the fuel cell, 
and storing a portion of the separated carbon dioxide within a spent section of the 
formation. 

4875. The method of cL&im 4840, further comprising using a portion of the synthesis gas 
as a combustion fuel far the one or more heat sources. 

4876. A method of forming a spent portion of formation within a hydrocarbon 
containing formation, comprising: 

heating a first portion of the formation to pyrolyze hydrocarbons within the first 
portion and to establish a substantially uniform permeability within the first portion; and 
cooling ttte first portion. 



4877. The method of claim 4876, wherein heating the first portion comprises 
transferring heaat to the first portion from one or more electrical heaters. 
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4878. The method of claim 4876, wherein heating the first portion comprises 
transferring heat to the first portion from one or more natural distributor combustors. 



4879. The method of claim 4876, wherein heating the first portion comprises 
transferring heat to the first portion from one or more flameless distributor combustors. 

4880. The method of claim 4876, wherein heatimk the first portion comprises 
transferring heat to the first portion from heat transfer fluid flowing within one or more 
wellbores within the formation. 

488 1 . The method of claim 4880, wherein the heat transfer fluid comprises steam. 

4882. The method of claim 4880, ^nerein the heat transfer fluid comprises combustion 
products from a burner. 

4883. The method of claim 48#6, wherein heating the first portion comprises 
transferring heat to the first portion from at least two heater wells positioned within the 
formation, wherein the at least two heater wells are placed in a substantially regular 
pattern, wherein the substantially regular pattern comprises repetition of a base heater 
unit, and wherein the base heater unit is formed of a number of heater wells. 

4884. The method of claim 4883, wherein a spacing between a pair of adjacent heater 
wells is within a range from about 6 m to about 15 m. 

4885. The method ob claim 4883, further comprising removing fluid from the formation 
through one or more production wells. 



4886. The method 
in a pattern, and wherein 
centers of base heatdr 



f claim 4885, wherein the one or more production wells are located 
the one or more production wells are positioned substantially at 
units. 
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4887. The method of claim 4883, wherein the heater unit comprises three heater wells 
positioned substantially at apexes of an equilateral/triangle. 

4888. The method of claim 4883, wherein the/heater unit comprises four heater wells 
positioned substantially at apexes of a rectande. 

4889. The method of claim 4883, wherein the heater unit comprises five heater wells 
positioned substantially at apexes of a regular pentagon. 

4890. The method of claim 4883, Wherein the heater unit comprises six heater wells 
positioned substantially at apexes of a regular hexagon. 

4891 . The method of claim 48^6, further comprising introducing water to the first 
portion to cool the formation. 

4892. The method of claijffi 4876, further comprising removing steam from. the 
formation. 

4893. The method ofytlaim 4892, further comprising using a portion of the removed 
steam to heat a secoip portion of the formation. 

4894. The method of claim 4876, further comprising removing pyrolyzation products 
from the formation. 



4895. The metmod of claim 4876, further comprising generating synthesis gas within the 
portion by intromiting a synthesis gas generating fluid into the portion, and removing 
synthesis gas from the formation. 

4896. The method of claim 4876, further comprising heating a second section of the 
formation to pyrolyze hydrocarbons within the second portion, removing pyrolyzation 

I 
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fluid from the second portion, and storing a portion of the removed pyrolyzation fluid 
within the first portion. 



4897. The method of claim 4896, wherein the portion of the removed pyrolyzation fluid 
is stored within the first portion when surface^facilities that process the removed 
pyrolyzation fluid are not able to process the portion of the removed pyrolyzation fluid. 



4898. The method of claim 4896, fiyther comprising heating the first portion to 
facilitate removal of the stored pyrolyzation fluid from the first portion. 

4899. The method of claim 48#6 ? further comprising generating synthesis gas within a 
second portion of the formation, removing synthesis gas from the second portion, and 
storing a portion of the removed synthesis gas within the first portion. 

4900. The method of clpim 4899, wherein the portion of the removed synthesis gas from 
the second portion are Stored within the first portion when surface facilities that process 
the removed synthesi/ gas are not able to process the portion of the removed synthesis 
gas. 

4901 . The method of claim 4899, further comprising heating the first portion to 
facilitate removal of the stored synthesis gas from the first portion. 

4902. The mpthod of claim 4876, further comprising removing at least a portion of 
carbon containing material in the first portion and, further comprising using at least a 
portion of the carbon containing material removed from the formation in a metallurgical 
application/ 



4903. The method of claim 4902, wherein the metallurgical application comprises steel 
manufactiring. 
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4904. A method of sequestering carbon dioxide within a hydrocarbon containing 
formation, comprising: 

heating a portion of the formation to increase permeability and form a 
substantially uniform permeability within the portion; 
allowing the portion to cool; and 
storing carbon dioxide within the portion. 

4905. The method of claim 4904, wh^ein the permeability of the portion is increased to 
over 100 millidarcy. 

4906. The method of claim 4904/ further comprising raising a water level within the 
portion to inhibit migration of the carbon dioxide from the portion. 

4907. The method of claim 4904, further comprising heating the portion to release 
carbon dioxide, and removing carbon dioxide from the portion. 

4908. The method of claim 4904, further comprising pyrolyzing hydrocarbons within 
the portion during heating of the portion, and removing pyrolyzation product from the 
formation. 

4909. The method kf claim 4904, further comprising producing synthesis gas from the 
portion during the heating of the portion, and removing synthesis gas from the formation. 

4910. The method of claim 4904, wherein heating the portion comprises: 
heating carbon containing material adjacent to one or more wellbores to a 

temperature sufficient to support oxidation of the carbon containing material with an 
oxidizing fluia; 

introducing the oxidizing fluid to carbon containing material adjacent to the one 
or more wellpores to oxidize the hydrocarbons and produce heat; and 
conveying produced heat to the portion. 
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49 1 1 . The method of claim 49 1 0, wherein heating carbon containing material adjacent 
to the one or more wells comprises electrically heating the carbon containing material. 



4912. The method of claim 4910, wherein the temperature sufficient to support 
oxidation is in a range between approximately^OCrC to approximately 1200 °C. 

4913. The method of claim 4904, wherein heating the portion comprises circulating heat 
transfer fluid through one or more heating wells within the formation. 

49 1 4. The method of claim 4913, ^herein the heat transfer fluid comprises combustion 
products from a burner. 

4915. The method of claim 4913, wherein the heat transfer fluid comprises steam. 

4916. The method of claim 4904, further comprising removing fluid from the formation 
during heating of the formation, and combusting a portion of the removed fluid to 
generate heat to heat the formation. 

4917. The method ot claim 4904, further comprising using at least a portion of the 
carbon dioxide for hydrocarbon bed demethanation prior to storing the carbon dioxide 
within the portion^ 

49 1 8. The melftod of claim 4904, further comprising using a portion of the carbon 
dioxide for enhanced oil recovery prior to storing the carbon dioxide within the portion. 

4919. The method of claim 4904, wherein at least a portion of the carbon dioxide 
comprises carbon dioxide generated in a fuel cell. 



4920. TM 
comprises 



method of claim 4904, wherein at least a portion of the carbon dioxide 
arbon dioxide formed as a combustion product. 
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4921 . The method of claim 4904, further comprising allowing the portion to cool by 
introducing water to the portion; and removing the water from the formation as steam. 



4922. The method of claim 4921, further comprising using the steam as a heat transfer 
fluid to heat a second portion of the formation. 

4923. The method of claim 4904, wherein storing carbon dioxide in the portion 
comprises adsorbing carbon dioxide to carbonr containing material within the formation. 

4924. The method of claim 4904, wherein storing carbon dioxide comprises passing a 
first fluid stream comprising the carbojl dioxide and other fluid through the portion; 
adsorbing carbon dioxide onto carbon containing material within the formation; and 
removing a second fluid stream from the formation, wherein a concentration of the other 
fluid in the second fluid stream i/ greater than concentration of other fluid in the first 
stream due to the absence of the adsorbed carbon dioxide in the second stream. 

4925. The method of claim 4904, wherein an amount of carbon dioxide stored within 
the portion is equal to or greater than an amount of carbon dioxide generated within the 
portion and removed from the formation during heating of the portion. 

4926. The method oyclaim 4904, further comprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat 
sources are located in the formation in a unit of heat sources, and wherein the unit of heat 
sources comprises/a triangular pattern. 

4927. The method of claim 4904, further comprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat 
sources are located in the formation in a unit of heat sources, wherein the unit of heat 
sources comprises a triangular pattern, and wherein a plurality of the units are repeated 
over an area of the formation to form a repetitive pattern of units. 
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4928. A method of in situ sequestration of carbon dioxide within a hydrocarbon 
containing formation in situ, comprising: 

providing heat from one or more heat sources to at least a first portion of the 
formation; 

allowing the heat to transfer from one or more sources to a selected section of the 
formation such that the heat from the one or more heat sources pyrolyzes at least some of 
the hydrocarbons within the selected section of the formation; 

producing pyrolyzation fluids, wherein theypyrolyzation fluids comprise carbon 
dioxide; and 

storing an amount of carbon dioxide in/the formation, wherein the amount of 
stored carbon dioxide is equal to or greater tjffan an amount of carbon dioxide within the 
pyrolyzation fluids. 

4929. The method of claim 4928, wherein the one or more heat sources comprise at 
least two heat sources, and wherein superposition of heat from at least the two heat 
sources pyrolyzes at least some hyjarocarbons within the selected section of the 
formation. 

4930. The method of claim ^928, wherein the carbon dioxide is stored within a spent 
portion of the formation. 

493 1 . The method of claiin 4928, wherein a portion of the carbon dioxide stored within 
the formation is carbon d/oxide separated from the pyrolyzation fluids. 



4932. The method of olaim 4928, further comprising separating a portion of carbon 
dioxide from the pyrolyzation fluids, and using the carbon dioxide as a flooding agent in 
enhanced oil recovery/ 



4933. The method c 
dioxide from the pyr(3lyzat 
generating fluid for tjie 



claim 4928, further comprising separating a portion of carbon 
ion fluids, and using the carbon dioxide as a synthesis gas 
generation of synthesis gas from a section of the formation that is 
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heated to a temperature sufficient to generate synthesis gas upon introduction of the 
synthesis gas generating fluid. 



4934. The method of claim 4928, further comprising sefWating a portion of carbon 
dioxide from the pyrolyzation fluids, and using the c<^bon dioxide to displace 
hydrocarbon bed methane. 

4935. The method of claim 4934, wherein th^ hydrocarbon bed is a deep hydrocarbon 
bed located over 760 m below ground surface. 

4936. The method of claim 4934, furt)/er comprising adsorbing a portion of the carbon 
dioxide within the hydrocarbon bed. 

4937. The method of claim 4928, further comprising using at least a portion of the 
pyrolyzation fluids as a feed stream for a fuel cell. 

4938. The method of clainy4937, wherein the fuel cell generates carbon dioxide, and 
further comprising storingyon amount of carbon dioxide equal to or greater than an 
amount of carbon dioxides generated by the fuel cell within the formation. 

4939. The method of claim 4928, wherein a spent portion of the formation comprises 
carbon containing material within a section of the formation that has been heated and 
from which condensable hydrocarbons have been produced, and wherein the spent 
portion of the formation is at a temperature at which carbon dioxide adsorbs onto the 
carbon containing material. 



4940. The method of claim 4928, further comprising raising a water level within the 
spent portion tfo inhibit migration of the carbon dioxide from the portion. 

4941 . The n ethod of claim 4928, wherein producing fluids from the formation 
comprises removing pyrolyzation products from the formation. 
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4942. The method of claim 4928, wherein producing fluids from the formation 
comprises heating the selected section to a temperature sufficient to generate synthesis 
gas; introducing a synthesis gas generating fluid into the selected section; and removing 
synthesis gas from the formation. 

4943. The method of claim 4942, wherein the temperature sufficient to generate 
synthesis gas ranges from about 400 °C to afoout 1200 °C. 

4944. The method of claim 4942, wherein heating the selected section comprises 
introducing an oxidizing fluid into me selected section, reacting the oxidizing fluid within 
the selected section to heat the selected section. 

4945. The method of claim 4^42, wherein heating the selected section comprises: 
heating carbon containing material adjacent to one or more wellbores to a 

temperature sufficient to sj/pport oxidation of the carbon containing material with an 
oxidant; 

introducing the ^xidant to carbon containing material adjacent to the one or more 
wellbores to oxidize tne hydrocarbons and produce heat; and 
conveying prpduced heat to the portion. 

4946. The method of claim 4928, wherein the spent portion of the formation comprises 
a substantially umform permeability created by heating the spent formation and removing 
fluid during formation of the spent portion. 



4947. The method of claim 4928, wherein the one or more heat sources comprise 
electrical heaters. 

4948. The method of claim 4928, wherein the one or more heat sources comprise 
flameless diistributor combustors. 
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4949. The method of claim 4948, wherein a portion of fuel for the one or more 
flameless distributor combustors is obtained from the formation. 



4950. The method of claim 4928, wherein the one or more heat sources comprise heater 
wells in the formation through which heat transfer fluid is circulated. 

495 1 . The method of claim 4950, wherein/he heat transfer fluid comprises combustion 
products. 

4952. The method of claim 4950, wherein the heat transfer fluid comprises steam. 

4953. The method of claim 4928/wherein condensable hydrocarbons are produced 
under pressure, and further comprising generating electricity by passing a portion of the 
produced fluids through a turbine. 

4954. The method of claimy4928, further comprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat 
sources are located in the formation in a unit of heat sources, and wherein the unit of heat 
sources comprises a triangular pattern. 



4955. The method of claim 4928, further comprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat 
sources are located/in the formation in a unit of heat sources, wherein the unit of heat 
sources comprises' a triangular pattern, and wherein a plurality of the units are repeated 
over an area of the formation to form a repetitive pattern of units. 

4956. A method for in situ production of energy from a hydrocarbon containing 
formation, comprising: 

proviqing heat from one or more heat sources to at least a portion of the 
formation; 
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allowing the heat to transfer from the one or more heat sources to a selected 
section of the formation such that the heat from the one or more heat sources pyrolyzes at 
least a portion of the hydrocarbons within the selected section of the formation; 

producing pyrolysis products from the formation; 

providing at least a portion of the pyrolysis products to a reformer to generate 
synthesis gas; 

producing the synthesis gas from the reformer; 

providing at least a portion of the produced synthesis gas to a fuel cell to produce 
electricity, wherein the fuel cell produces a ^arbon dioxide containing exit stream; and 

storing at least a portion of the camon dioxide in the carbon dioxide containing 
exit stream in a subsurface formation. 

4957. The method of claim 4956/ wherein the one or more heat sources comprise at 
least two heat sources, and wherein superposition of heat from at least the two heat 
sources pyrolyzes at least sonje hydrocarbons within the selected section of the 
formation. 

4958. The method of claim 4956, wherein at least a portion of the pyrolysis products are 
used as fuel in the reformer. 

4959. The methocyof claim 4956, wherein the synthesis gas comprises substantially of 
H 2 . 

4960. The method of claim 4956, wherein the subsurface formation is a spent portion of 
the formatior 

4961 . The/method of claim 4956, wherein the subsurface formation is an oil reservoir. 

4962. Tile method of claim 496 1 , wherein at least a portion of the carbon dioxide is used 
as a drive fluid for enhanced oil recovery in the oil reservoir. 
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4963. The method of claim 4956, wherein the subsurface formation is a hydrocarbon 
formation. 



4964. The method of claim 4956, wherein dl least a portion of the carbon dioxide is used 
to produce methane from the hydrocarbon formation. 

4965. The method of claim 4963, wherein the coal formation is located over about 760 
m below ground surface. 

4966. The method of claim 4964, further comprising sequestering at least a portion of 
the carbon dioxide within the hydrocarbon formation. 

4967. The method of claim 4956, wherein the reformer produces a reformer carbon 
dioxide containing exit stream. 

4968. The method of claim 4966, further comprising storing at least a portion of the 
carbon dioxide in theyreformer carbon dioxide containing exit stream in the subsurface 
formation. 

4969. The method of claim 4968, wherein the subsurface formation is a spent portion of 
the formation. 

4970. The method of claim 4968, wherein the subsurface formation is an oil reservoir. 



4971. The method of claim 4970, wherein at least a portion of the carbon dioxide in the 
reformer carbon dioxide containing exit stream is used as a drive fluid for enhanced oil 
recovery/in the oil reservoir. 



4972. 



The method of claim 4968, wherein the subsurface formation is a hydrocarbon 



formation, 
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4973. The method of claim 4872, wherein at least a portion of the carbon dioxide in the 
reformer carbon dioxide containing exit stream is used to produce methane from the 
hydrocarbon formation. 



4974. The method of claim 4972, wherein the hydrocarbon formation is located over 
about 760 m below ground surface. 

4975. The method of claim 4973, further comprising sequestering at least a portion of 
the carbon dioxide in the reformer carbon ^foxide containing exit stream within the 
hydrocarbon formation. 

4976. The method of claim 4956, ^herein the fuel cell is a molten carbonate fuel cell. 

4977. The method of claim 4956, wherein the fuel cell is a solid oxide fuel cell. 

4978. The method of claim/4956, further comprising using a portion of the produced 
electricity to power electrical heaters within the formation. 

4979. The method of oaim 4956, further comprising using a portion of the produced 
pyrolysis products as at feed stream for the fuel cell. 

4980. The method pi claim 4956, wherein the one or more heat sources comprise one or 
more electrical heaiers disposed in the formation. 



4981 . The methpd of claim 4956, wherein the one or more heat sources comprise one or 
more flameless distributor combustors disposed in the formation. 



4982. The 
combustors is o 



method of claim 4981, wherein a portion of fuel for the flameless distributor 
stained from the formation. 
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4983. The method of claim 4956, wherein the one or more heat sources comprise one or 
more heater wells, wherein at least one heater well comprises a conduit disposed within 
the formation, and further comprising heating the conduit by flowing a hot fluid through 
the conduit. 

4984. The method of claim 4956, further comprising using a portion of the synthesis gas 
as a combustion fuel for the one or more heat sources. / 

4985. A method for producing ammonia using a carbonf containing formation, 
comprising: / 

separating air to produce an O2 rich stream and a N 2 rich stream; 

heating a selected section of the formation/to a temperature sufficient to support 
reaction of carbon-containing material in the formation to form synthesis gas; 

providing synthesis gas generating fluitl and at least a portion of the O2 rich 
stream to the selected section; / 

allowing the synthesis gas generating fluid and O2 in the O2 rich stream to react 
with at least a portion of the carbon-containing material in the formation to generate 
synthesis gas; / 

producing synthesis gas from pe formation, wherein the synthesis gas comprises 
H 2 and CO; / 

providing at least a portion if the H2 in the synthesis gas to an ammonia synthesis 
process; / 

providing N 2 to the ammonia synthesis process; and 

using the ammonia synthesis process to generate ammonia. 

4986. The method of claim 49^5, wherein the ratio of the H 2 to N 2 provided to the 
ammonia synthesis process is approximately 3:1. 

4987. The method of claim 4985, wherein the ratio of the H2 to N2 provided to the 
ammonia synthesis process ranges from approximately 2.8:1 to approximately 3.2:1. 
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4988. The method of claim 4985, wherein the temperature sufficient to support reaction 
of carbon-containing material in the formation to form synthesis gas ranges from 
approximately 400 °C to approximately 1200 °C. 

4989. The method of claim 4985, further comprising separating at least a portion of 
carbon dioxide in the synthesis gas from at least a portion of the synthesis gas. 

4990. The method of claim 4989, wherein the carbon dioxid^is separated from the 
synthesis gas by an amine separator. / 

4991 . The method of claim 4990, further comprising Providing at least a portion of the 
carbon dioxide to a urea synthesis process to produce lirea. 

4992. The method of claim 4985, wherein at least a portion of the N2 stream is used to 
condense hydrocarbons with 4 or more carboij atotfis from a pyrolyzation fluid. 

4993. The method of claim 4985, wherein at least a portion of the N2 rich stream is 
provided to the ammonia synthesis process. 

4994. The method of claim 4985, wherein the air is separated by cryogenic distillation. 

4995. The method of claim 498S( wherein the air is separated by membrane separation. 

4996. The method of claim 4y85, wherein fluids produced during pyrolysis of a 
hydrocarbon containing formation comprise ammonia and, further comprising adding at 
least a portion of such ammcpia to the ammonia generated from the ammonia synthesis 
process. 

4997. The method of cla 
hydrocarbon formation ail 



4985, wherein fluids produced during pyrolysis of a 
hydrotreated and at least some ammonia is produced during 
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hydrotreating, and, further comprising adding at least a portion of such ammonia to the 
ammonia generated from the ammonia synthesis process. 

4998. The method of claim 4985, further comprising providing at least a portion of the 
ammonia to a urea synthesis process to produce urea. 

4999. The method of claim 4985, further comprising providing at leasj/a portion of the 
ammonia to a urea synthesis process to produce urea and, further comprising providing 
carbon dioxide from the formation to the urea synthesis process. / 

5000. The method of claim 4985, further comprising providing at least a portion of the 
ammonia to a urea synthesis process to produce urea and; further comprising shifting at 
least a portion of the carbon monoxide to carbon dioxide in a shift process, and further 
comprising providing at least a portion of the carbon dioxide from the shift process to the 
urea synthesis process. / 

5001 . The method of claim 4985, wherein Seating the selected section of the formation 
to a temperature to support reaction of capon containing material in the formation to 
form synthesis gas comprises: / 

heating zones adjacent to wellj/ores of one or more heat sources with heaters 
disposed in the wellbores, wherein me heaters are configured to raise temperatures of the 
zones to temperatures sufficient to support reaction of carbon-containing material within 
the zones with O2 in the O2 rich stream; 

introducing the O2 to the^ones substantially by diffusion; 

allowing O2 in the O2 rith stream to react with at least a portion of the carbon- 
containing material within ther zones to produce heat in the zones; and 

transferring heat frory the zones to the selected section. 

5002. The method of claii 
carbon-containing materia 
approximately 1200 °C. 



5001, wherein temperatures sufficient to support reaction of 
within the zones with O2 range from approximately 200 °C to 
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5003. The method of claim 5001, wherein the one or more heat sources comprises one 
or more electrical heaters disposed in the formation. 

5004. The method of claim 5001, wherein the one or more heat sources comprises one 
or more natural distributor combustors. 

5005. The method of claim 5001, wherein the one or more heat sources comprise one or 
more heater wells, wherein at least one heater well comprises a conduit disposed within 
the formation, and further comprising heating the conduit by flowing^ hot fluid through 
the conduit. / 

5006. The method of claim 5001, further comprising using/ portion of the synthesis gas 
as a combustion fuel for the one or more heat sources. / 

5007. The method of claim 4985, wherein heating tife selected section of the formation 
to a temperature to support reaction of carbon containing material in the formation to 
form synthesis gas comprises: / 

introducing the O2 rich stream into theyformation through a wellbore; 

transporting O2 in the O2 rich stream^ubstantially by convection into the portion 
of the selected section, wherein the portioii of the selected section is at a temperature 
sufficient to support an oxidization reaction with O2 in the O2 rich stream; and 

reacting the O2 within the portion of the selected section to generate heat and raise 
the temperature of the portion. / 

5008. The method of claim 5008/ wherein the temperature sufficient to support an 
oxidization reaction with O2 ranges from approximately 200 °C to approximately 1200 
°C. 

5009. The method of claim 
or more electrical heaters dis 



?008, wherein the one or more heat sources comprises one 
Dosed in the formation. 
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5010. The method of claim 5008, wherein the one or more heat sources comprises one 
or more natural distributor combustors. 

501 1 . The method of claim 5008, wherein the one or more heat sources comprise one or 
more heater wells, wherein at least one heater well comprises a conduit disposed within 
the formation, and further comprising heating the conduit by flowing a hot fluid through 
the conduit. 

5012. The method of claim 5008, further comprising using a portion of/the synthesis gas 
as a combustion fuel for the one or more heat sources. / 

5013. The method of claim 4985, further comprising controlling the heating of at least 
the portion of the selected section and provision of the synthesis gas generating fluid to 
maintain a temperature within at least the portion of the selected section above the 
temperature sufficient to generate synthesis gas. / 

5014. The method of claim 4985, wherein the synthesis gas generating fluid comprises 
liquid water. / 

5015. The method of claim 4985, whereinihe synthesis gas generating fluid comprises 
steam. / 

5016. The method of claim 4985, wherein the synthesis gas generating fluid comprises 
water and carbon dioxide wherein the carbon dioxide inhibits production of carbon 
dioxide from the selected section. / 

5017. The method of claim 50 Y6, wherein a portion of the carbon dioxide within the 
synthesis gas generating fluid comprises carbon dioxide removed from the formation. 
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5018. The method of claim 4985, wherein the synthesis gas generating fluid comprises 
carbon dioxide, and wherein a portion of the carbon dioxide reacts with carbon in the 
formation to generate carbon monoxide. 

5019. The method of claim 5018, wherein a portion of the carbon dioxide within the 
synthesis gas generating fluid comprises carbon dioxide removed from the formation. 

5020. The method of claim 4985, wherein providing the synthesis gas generating fluid 
to at least the portion of the selected section comprises raising a water table of the 
formation to allow water to flow into the at least the portion of the selec^efl section. 

5021 . A method for producing ammonia using a carbon containing fmmation, 
comprising: / 

generating a first ammonia feed stream from a first portion of the formation; 

generating a second ammonia feed stream from a second portion of the formation, 
wherein the second ammonia feed stream has a H2 to N2 catio greater than a H2 to N2 ratio 
of the first ammonia feed stream; / 

blending at least a portion of the first ammonia feed stream with at least a portion 
of the second ammonia feed stream to produce a blended ammonia feed stream having a 
selected H2 to N2 ratio; / 

providing the blended ammonia feed riiream to an ammonia synthesis process; and 

using the ammonia synthesis process to generate ammonia. 

5022. The method of claim 502 1 , wherein the selected ratio is approximately 3:1. 

5023. The method of claim 502 1 , wherein the selected ratio ranges from approximately 
2.8:1 to approximately 3.2:1. / 

5024. The method of claim 5021, further comprising separating at least a portion of 
carbon dioxide in the first anWonia feed stream from at least a portion of the first 
ammonia feed stream. / 
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5025. The method of claim 5024, wherein the carbon dioxide is separated from the first 
ammonia feed stream by an amine separator. 



5026. The method of claim 5025, further comprising providing at least a portion of the 
carbon dioxide to a urea synthesis process. 

5027. The method of claim 5021, further comprising separating at least a portion of 



carbon dioxide in the blended ammonia feed stream from at le$ 
ammonia feed stream. 



it a portion of the blended 



5028. The method of claim 5027, wherein the carbon/iioxide is separated from the 
blended ammonia feed stream by an amine separator 

5029. The method of claim 5028, further comprising providing at least a portion of the 
carbon dioxide to a urea synthesis process 

5030. The method of claim 5021 , furthey comprising separating at least a portion of 
carbon dioxide in the second ammonia ^eed stream from at least a portion of the second 
ammonia feed stream. 

503 1 . The method of claim 5030, therein the carbon dioxide is separated from the 
second ammonia feed stream by an amine separator. 

5032. The method of claim 50M, further comprising providing at least a portion of the 
carbon dioxide to a urea synthesis process. 



5033. The method of claim 6021, wherein fluids produced during pyrolysis of a 
hydrocarbon containing formation comprise ammonia and, further comprising adding at 
least a portion of such amnpnia to the ammonia generated from the ammonia synthesis 
process. 
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5034. The method of claim 5021, wherein fluids produced during pyrolysis of a 
hydrocarbon formation are hydrotreated and at least some ammonia is produced during 
hydrotreating, and further comprising adding at least a portion of such ammonia to the 
ammonia generated from the ammonia synthesis process. 

5035. The method of claim 5021 , further comprising providing at l,e^st a portion of the 
ammonia to a urea synthesis process to produce urea. 

5036. The method of claim 502 1 , further comprising providing at least a portion of the 
ammonia to a urea synthesis process to produce urea and/further comprising providing 
carbon dioxide from the formation to the urea syntheses process. 

5037. The method of claim 5021, further comprising providing at least a portion of the 
ammonia to a urea synthesis process to produce urea and further comprising shifting at 
least a portion of carbon monoxide in the blended ammonia feed stream to carbon dioxide 
in a shift process, and further comprising providing at least a portion of the carbon 
dioxide from the shift process to the urea synthesis process. 



5038. A method for producing ammonia using a carbon containing formation, 
comprising: 

heating a selected sectiony6f the formation to a temperature sufficient to support 
reaction of carbon-containing material in the formation to form synthesis gas; 

providing a synthesis gas generating fluid and an O2 rich stream to the selected 
section, wherein the amount pf N 2 in the 0 2 rich stream is sufficient to generate synthesis 
gas having a selected ratio o£H 2 to N 2 ; 

allowing the synthesis gas generating fluid and 0 2 in the 0 2 rich stream to react 
with at least a portion of tHe carbon-containing material in the formation to generate 
synthesis gas having a selected ratio of H 2 to N 2 ; 

producing the synthesis gas from the formation; 
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providing at least a portion of the H 2 and N2 in the synthesis gas to an ammonia 
synthesis process; 

using the ammonia synthesis process to generate ammonia. 



5039. The method of claim 5038, further comprising controlling a temperature of at 
least a portion of the selected section to generate synthesis gas having the selected H2 to 
N2 ratio. 

5040. The method of claim 503 8, wherein the selected ratio ik approximately 3:1. 

5041 . The method of claim 5038, wherein the selected/atio ranges from approximately 
2.8:1 to 3.2:1. 

5042. The method of claim 5038, wherein the temperature sufficient to support reaction 
of carbon-containing material in the formations to form synthesis gas ranges from 
approximately 400 °C to approximately 1200 °C. 

5043. The method of claim 5038, whepein the 0 2 stream and N 2 stream are obtained by 
cryogenic separation of air. 

5044. The method of claim 5038, ^herein the 0 2 stream and N 2 stream are obtained by 
membrane separation of air. 

5045. The method of claim 5038, further comprising separating at least a portion of 
carbon dioxide in the synthesis/gas from at least a portion of the synthesis gas. 

5046. The method of claim 5045, wherein the carbon dioxide is separated from the 
synthesis gas by an amine separator. 



5047. The method of claim 
carbon dioxide to a urea synthe; 



5046, further comprising providing at least a portion of the 
sis process. 
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5048. The method of claim 5038, wherein fluids produced during pyrolysis of a 
hydrocarbon containing formation comprise ammonia and, further comprising adding at 
least a portion of such ammonia to the ammonia generated from the ammonia synthesis 
process. 

5049. The method of claim 5038, wherein fluids produced during/f^rolysis of a 
hydrocarbon formation are hydrotreated and at least some ammmiia is produced during 
hydrotreating, and further comprising adding at least a portion of such ammonia to the 
ammonia generated from the ammonia synthesis process/ 

5050. The method of claim 5038, further comprising providing at least a portion of the 
ammonia to a urea synthesis process to produce ii(rea. 

505 1 . The method of claim 5038, further comprising providing at least a portion of the 
ammonia to a urea synthesis process to produce urea and, further comprising providing 
carbon dioxide from the formation to tfje urea synthesis process. 

5052. The method of claim 5038, fi&rther comprising providing at least a portion of the 
ammonia to a urea synthesis proce/s to produce urea and further comprising shifting at 
least a portion of carbon monoxide in the synthesis gas to carbon dioxide in a shift 
process, and further comprising^roviding at least a portion of the carbon dioxide from 
the shift process to the urea synthesis process. 



5053. The method of claim/5038, wherein heating a selected section of the formation to 
a temperature to support reaction of carbon containing material in the formation to form 
synthesis gas comprises: 

heating zones adjajbent to wellbores of one or more heat sources with heaters 
disposed in the wellborest wherein the heaters are configured to raise temperatures of the 
zones to temperatures sufficient to support reaction of carbon-containing material within 
the zones with O2 in the O2 rich stream; 
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introducing the O2 to the zones substantially by diffusion; 
allowing O2 in the O2 rich stream to react with at least a portion of the carbon- 
containing material within the zones to produce heat in the zones; and 
transferring heat from the zones to the selected section. 

5054. The method of claim 5053, wherein temperatures sufficient to support reaction of 
carbon-containing material within the zones with O2 range from approximately 200 °C to 
approximately 1200 °C. / 

5055. The method of claim 5053, wherein the one or more heat sources comprises one 
or more electrical heaters disposed in the formation. / 

5056. The method of claim 5053, wherein the one 0/ more heat sources comprises one 
or more natural distributor combustors. / 

5057. The method of claim 5053, wherein the/one or more heat sources comprise one or 
more heater wells, wherein at least one heatei/well comprises a conduit disposed within 
the formation, and further comprising heating the conduit by flowing a hot fluid through 
the conduit. 

5058. The method of claim 5053, 
as a combustion fuel for the one or 

5059. The method of claim 503 8( wherein heating the selected section of the formation 
to a temperature to support reaction of carbon containing material in the formation to 
form synthesis gas comprises: / 

introducing the O2 rich stream into the formation through a wellbore; 

transporting O2 in the O2 rich stream substantially by convection into the portion 
of the selected section, whdrein the portion of the selected section is at a temperature 
sufficient to support an oxidization reaction with O2 in the O2 rich stream; and 



ler comprising using a portion of the synthesis gas 
: heat sources. 



993 



Conley, Rose & Tayon, P.C. 



reacting the O2 within the portion of the selected section to generate heat and raise 
the temperature of the portion. 

5060. The method of claim 5059, wherein the temperature sufficient to support an 
oxidization reaction with O2 ranges from approximately 200 °C to approximately 1200 
°C. 

5061 . The method of claim 5059, wherein the one or more heat sources comprises one 
or more electrical heaters disposed in the formation. / 

5062. The method of claim 5059, wherein the one or more heat sources comprises one 
or more natural distributor combustors. / 

5063. The method of claim 5059, wherein the ope or more heat sources comprise one or 
more heater wells, wherein at least one heater well comprises a conduit disposed within 
the formation, and further comprising heating the conduit by flowing a hot fluid through 
the conduit. / 

5064. The method of claim 5059, fumher comprising using a portion of the synthesis gas 
as a combustion fuel for the one or more heat sources. 

5065. The method of claim 50 18, further comprising controlling the heating of at least 
the portion of the selected sectton and provision of the synthesis gas generating fluid to 
maintain a temperature within at least the portion of the selected section above the 
temperature sufficient to generate synthesis gas. 

5066. The method of claim 5038, wherein the synthesis gas generating fluid comprises 
liquid water. / 

5067. The method of claim 5038, wherein the synthesis gas generating fluid comprises 
steam. / 
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5068. The method of claim 5038, wherein the synthesis gas generating fluid comprises 
water and carbon dioxide, wherein the carbon dioxide inhibits production of carbon 
dioxide from the selected section. 



5069. The method of claim 5068, wherein a portion of the carbon dioxide within the 
synthesis gas generating fluid comprises carbon dioxide^m^ved from the formation. 

5070. The method of claim 5038, wherein the syntnesis gas generating fluid comprises 
carbon dioxide, and wherein a portion of the carbon dioxide reacts with carbon in the 
formation to generate carbon monoxide. 

5071 . The method of claim 5070, wherein a portion of the carbon dioxide within the 
synthesis gas generating fluid comprises carbon dioxide removed from the formation. 

5072. The method of claim 5038;, wherein providing the synthesis gas generating fluid 
to at least the portion of the selected section comprises raising a water table of the 
formation to allow water to flow into the at least the portion of the selected section. 

5073. A method for procuring ammonia using a carbon containing formation, 
comprising: 

providing a firs/ stream comprising N2 and carbon dioxide to the formation; 
allowing at legst a portion of the carbon dioxide in the first stream to adsorb in the 
formation; 

producing a/second stream from the formation, wherein the second stream 
comprises a lower Percentage of carbon dioxide than the first stream; 

providing^ least a portion of the N2 in the second stream to an ammonia 
synthesis process 



5074. The metyiod of claim 5073, wherein the second stream comprises H2 from the 
formation. 
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5075. The method of claim 5073, wherein the first stream is produced from a carbon 
containing formation. 



5076. The method of claim 5075, wherein the first stream is generated by reacting a 
oxidizing fluid with carbon containing material in the formation. 

5077. The method of claim 5073, wherein the second Stream comprises H 2 from the 
formation and, further comprising providing such H?/io the ammonia synthesis process. 

5078. The method of claim 5073, further composing using the ammonia synthesis 
process to generate ammonia. 

5079. The method of claim 5078, wherein fluids produced during pyrolysis of a 
hydrocarbon containing formation compose ammonia and, further comprising adding at 
least a portion of such ammonia to the ^mmonia generated from the ammonia synthesis 
process. 

5080. The method of claim 5078/ wherein fluids produced during pyrolysis of a 
hydrocarbon formation are hydro/treated and at least some ammonia is produced during 
hydrotreating, and further comprising adding at least a portion of such ammonia to the 
ammonia generated from the ammonia synthesis process. 

5081. The method of claiA 5078, further comprising providing at least a portion of the 
ammonia to a urea synthesis process to produce urea. 



5082. The method of claim 5078, further comprising providing at least a portion of the 
ammonia to a urea synthesis process to produce urea and, further comprising providing 
carbon dioxide from the formation to the urea synthesis process. 
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5083. The method of claim 5078, further comprising providing at least a portion of the 
ammonia to a urea synthesis process to produce urea and further comprising shifting at 
least a portion of carbon monoxide in the synthesis gas to carbon dioxide in a shift 
process, and further comprising providing at least a portion of the carbon dioxide from 
the shift process to the urea synthesis process. / 

5084. A method of treating a hydrocarbon contaimng permeable formation in situ, 
comprising: / 

providing heat from one or more heat sources to at least one portion of the 
permeable formation; / 

allowing the heat to transfer from tl/e one or more heat sources to a selected 
mobilization section of the permeable formation such that the heat from the one or more 
heat sources can mobilize at least someyof the hydrocarbons within the selected 
mobilization section of the permeabWformation; 

controlling the heat from theAne or more heat sources such that an average 
temperature within at least a majonty of the selected mobilization section of the 
permeable formation is less than about 150°C; 

allowing the heat to transfer from the one or more heat sources to a selected 
pyrolyzation section of the pemieable formation such that the heat from the one or more 
heat sources can pyrolyze at least some of the hydrocarbons within the selected 
pyrolyzation section of the permeable formation; 

controlling the heayfrom the one or more heat sources such that an average 
temperature within at leasi a majority of the selected pyrolyzation section of the 
permeable formation is less than about 375°C; and 

producing a mixrure from the permeable formation. 

5085. The method of/claim 5084, wherein the one or more heat sources comprise at 
least two heat sources! and wherein superposition of heat from the one or more heat 
sources can mobilize jat least some of the hydrocarbons within the selected mobilization 
section of the permes ble formation. 
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5086. The method of claim 5084, wherein the one or more heat sources comprise at 
least two heat sources, and wherein superposition of heat from the one or more heat 
sources can mobilize at least some of the hydrocarbons within the selected pyrolyzation 
section of the permeable formation. 

5087. The method of claim 5084, wherein the one or mor^ieat sources comprise 
electrical heaters. 

5088. The method of claim 5084, wherein the one jar more heat sources comprise 
surface burners. 

5089. The method of claim 5084, wherein ttye one or more heat sources comprise 
flameless distributed combustors. 

5090. The method of claim 5084, whe/fein the one or more heat sources comprise natural 
distributed combustors. 

5091. The method of claim 5084/further comprising disposing the one or more heat 
sources horizontally within the permeable formation. 

5092. The method of claim 5j084, further comprising controlling a pressure and a 
temperature within at least a majority of the permeable formation, wherein the pressure is 
controlled as a function of Ipmperature, or the temperature is controlled as a function of 
pressure. 

5093. The method of clkim 5084, further comprising controlling the heat such that an 
average heating rate of /he selected pyrolyzation section is less than about 15 °C/day 
during pyrolysis. 

5094. The method of claim 5084, wherein providing heat from the one or more heat 
sources to at least the portion of permeable formation comprises: 
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heating a selected volume (V) of the hydrocarbon containing permeable formation 
from the one or more heat sources, wherein the formation has an average heat 
capacity(Cv), and wherein the heating pyrolyzes at least some hydrocarbons within the 
selected volume of the formation; and 

wherein heating energy/day provided to the volumes equal to or less than Pwr, 
wherein Pwr is calculated by the equation: 

Pwr = h*V*C y *p B 

wherein Pwr is the heating energy/day, h is arf average heating rate of the 
formation, p B is formation bulk density, and wh^ein the heating rate is less than about 10 
°C/day. 

5095. The method of claim 5084, wherein allowing the heat to transfer from the one or 
more heat sources to the selected mobilization section and/or the selected pyrolyzation 
section comprises transferring heat substantially by conduction. 

5096. The method of claim 5084/wherein producing the mixture from the permeable 
formation further comprises procuring mixture having an API gravity of at least about 
25°. 

5097. The method of claim />084, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 0.5 % by weight, of the condensable 
hydrocarbons, when calculated on an atomic basis, is nitrogen. 

5098. The method of claim 5084, wherein the produced mixture comprises condensable 
hydrocarbons, and whei/ein less than about 7 % by weight, of the condensable 
hydrocarbons, when calculated on an atomic basis, is oxygen. 



5099. The method of claim 5084, wherein the produced mixture comprises sulfur, and 
wherein less than about 5 % by weight, of the condensable hydrocarbons, when 
calculated on an aton ic basis, is sulfur. 
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5 100. The method of claim 5084, further comprising controlling a pressure within at 
least a majority of the permeable formation, wherein the controlled pressure is at least 
about 2 bar absolute. 



5101. The method of claim 5084, further comprising altering^ pressure within the 
permeable formation to inhibit production of hydrocarbons/from the permeable formation 
having carbon numbers greater than about 25. 

5 1 02. The method of claim 5084, further comprising: 
providing hydrogen (H 2 ) to the heated section to hydrogenate hydrocarbons within 

the section; and 

heating a portion of the section with hea^from hydrogenation. 

5 103. The method of claim 5084, wherein the produced mixture comprises condensable 
hydrocarbons and hydrogen, the methoa further comprising hydrogenating a portion of 
the produced condensable hydrocarbons with at least a portion of the produced hydrogen. 

5 104. The method of claim 5084/wherein producing the mixture from the permeable 
formation further comprises producing the mixture in a production well, wherein the 
heating is controlled such that tne mixture can be produced from the permeable 
formation, and wherein at lea/t about 4 heat sources are disposed in the permeable 
formation for each production well. 

5 105. The method of claim 5084, wherein producing the mixture from the permeable 
formation further composes producing the mixture in a production well, wherein the 
heating is controlled sUch that the mixture can be produced from the permeable 
formation, and wherein the production well is disposed substantially horizontally within 
the permeable formation. 



5 106. The method of claim 5084, further comprising separating the mixture into a gas 



stream and a liquic 



stream. 
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5 107. The method of claim 5084, further comprising separating the mixture into a gas 
stream and a liquid stream and separating the liquid streaip into an aqueous stream and a 
non-aqueous stream. 

5108. The method of claim 5084, wherein the mature is produced from a production 
well, the method further comprising heating a wellbore of the production well to inhibit 
condensation of the mixture within the wellbore. 

5109. The method of claim 5084, wherein the mixture is produced from a production 
well, wherein a wellbore of the production well comprises a heater element configured to 
heat the permeable formation adjac/nt to the wellbore, and further comprising heating the 
permeable formation with the heater element to produce the mixture, wherein the mixture 
comprises non-condensable hydrocarbons and H2. 

5110. The method of claimp084, wherein a minimum mobilization temperature is about 
75 °C. 

5111. The method of cl^im 5084, wherein a minimum pyrolysis temperature is about 
270 °C. 

5112. The method of claim 5084, further comprising maintaining the pressure within the 
permeable formation above about 2 bar absolute to inhibit production of fluids having 
carbon numbers above 25. 

5113. The method of claim 5084, further comprising controlling pressure within the 
permeable formation in a range from about atmospheric pressure to about 100 bar 
absolute, as measured at a wellhead of a production well, to control an amount of 
condensable fliids within the mixture, wherein the pressure is reduced to increase 
production of cpndensable fluids, and wherein the pressure is increased to increase 
production of non-condensable fluids. 
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5 1 14. The method of claim 5084, further comprising controlling pressure within the 
permeable formation in a range from about atmospheric pressure to about 100 bar 
absolute, as measured at a wellhead of a production well, to control an API gravity of 
condensable fluids within the mixture, wherein the pressure is reduced to decrease the 
API gravity, and wherein the pressure is increased to reduce the API gravity. 

5115. The method of claim 5084, wherein mobilizing theXydrocarbons within the 
selected mobilization section comprises reducing a viscosity of the hydrocarbons. 

5116. The method of claim 5084, further comprising providing a gas to the permeable 
formation, wherein the gas is configured to increase a flow of the mobilized 
hydrocarbons from the selected mobilization^ection of the permeable formation to the 
selected pyrolyzation section of the permeaole formation. 

5117. The method of claim 5084, further comprising providing a gas to the permeable 
formation, wherein the gas is configured to increase a flow of the mobilized 
hydrocarbons from the selected mobilization section of the permeable formation to the 
selected pyrolyzation section of tpe permeable formation, and wherein the gas comprises 
carbon dioxide. 

5118. The method of clainy5084, further comprising providing a gas to the permeable 
formation, wherein the gas/is configured to increase a flow of the mobilized 
hydrocarbons from the selected mobilization section of the permeable formation to the 
selected pyrolyzation section of the permeable formation, and wherein the gas comprises 
nitrogen. 

5119. The method of claim 5084, further comprising providing a gas to the permeable 
formation, wherein the gas is configured to increase a flow of the mobilized 
hydrocarbons from /he selected mobilization section of the permeable formation to the 
selected pyrolyzatiin section of the permeable formation, the method further comprising 



1002 



Conley, Rose & Tayon, P.C 



controlling a pressure of the provided gas such that the flow of the mobilized 
hydrocarbons is controlled. 

5 120. The method of claim 5084, further comprising providing a gas to the permeable 
formation, wherein the gas is configured to increase a flow of the mobilized 
hydrocarbons from the selected mobilization section of the permeable formation to the 
selected pyrolyzation section of the permeable formation the method further comprising 
controlling a pressure of the provided gas such that the^flow of the mobilized 
hydrocarbons is controlled, wherein the pressure oMie provided gas is above about 2 bar 
absolute. / 

5121. The method of claim 5084, further comprising providing a gas to the permeable 
formation, wherein the gas is configured tmncrease a flow of the mobilized 
hydrocarbons from the selected mobilizajnon section of the permeable formation to the 
selected pyrolyzation section of the permeable formation, the method further comprising 
controlling a pressure of the provided/gas such that the flow of the mobilized 
hydrocarbons is controlled, whereiivthe pressure of the provided gas is below about 70 
bar absolute. / 

5 122. A method of treating a Hydrocarbon containing permeable formation in situ, 
comprising: / 

providing heat from one or more heat sources to at least one portion of the 
permeable formation; / 

allowing the heat lj> transfer from the one or more heat sources to a selected 
mobilization section of the permeable formation such that the heat from the one or more 
heat sources can mobilise at least some of the hydrocarbons within the selected 
mobilization section of rhe permeable formation; 

controlling the meat from the one or more heat sources such that an average 
temperature within at least a majority of the selected mobilization section of the 
permeable formation i > less than about 150°C; 
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allowing the heat to transfer from the one or more heat sources to a selected 
pyrolyzation section of the permeable formation such that the heat from the one or more 
heat sources can pyrolyze at least some of the hydrocarbons within the selected 
pyrolyzation section of the permeable formation; 

controlling the heat from the one or more heat sources .duch that an average 
temperature within at least a majority of the selected pyrolvfcation section of the 
permeable formation is less than about 375°C; / 

allowing at least some of the mobilized hydrocarbons to flow from the selected 
mobilization section of the permeable fomatio^ / Wne selected pyrolyzation section of 
the permeable formation; and / 

producing a mixture from the permeabje formation. 

5123. The method of claim 5122, wherein the one or more heat sources comprise at 
least two heat sources, and wherein sup/rposition of heat from the one or more heat 
sources can mobilize at least some ofyftie hydrocarbons within the selected mobilization 
section of the permeable formation/ 

5 124. The method of claim 5 12:2, wherein the one or more heat sources comprise at 
least two heat sources, and wherein superposition of heat from the one or more heat 
sources can pyrolyze at leas/ some of the hydrocarbons within the selected pyrolyzation 
section of the permeable formation. 

5125. The method of i laim 5 1 22, wherein the one or more heat sources comprise 
electrical heaters. / 

5 1 26. The methoa of claim 5 1 22, wherein the one or more heat sources comprise 
surface burners. / 

5 1 27. The metmod of claim 5 1 22, wherein the one or more heat sources comprise 
flameless distributed combustors. 
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5 1 28. The method of claim 5 122, wherein the one or more heat sources comprise natural 
distributed combustors. 

5 129. The method of claim 5 122, further comprising disposing the one or more heat 
sources horizontally within the permeable formation. A 

5130. The method of claim 5 1 22, further comprising controlling a pressure and a 
temperature within at least a majority of the permeable formation, wherein the pressure is 
controlled as a function of temperature, or the temperature is controlled as a function of 
pressure. / 

5131. The method of claim 5 1 22, furthef comprising controlling the heat such that an 
average heating rate of the selected pyt61yzation section is less than about 15 °C/day 
during pyrolysis. / 

5 1 32. The method of claim 5 122( wherein providing heat from the one or more heat 
sources to at least the portion ofrpermeable formation comprises: 

heating a selected volume (V) of the hydrocarbon containing permeable formation 
from the one or more heat sources, wherein the formation has an average heat 
capacity(Cy), and wherein the heating pyrolyzes at least some hydrocarbons within the 
selected volume of the formation; and 

wherein heating erfergy/day provided to the volume is equal to or less than Pwr, 
wherein Pwr is calculated by the equation: 

Pwr = h*V*C v 4> B 

wherein Pwr is the heating energy/day, h is an average heating rate of the 
formation, p B is formation bulk density, and wherein the heating rate is less than about 10 
°C/day. / 

5133. The method of claim 5122, wherein allowing the heat to transfer from the one or 
more heat sources o the selected mobilization section and/or the selected pyrolyzation 
section comprises transferring heat substantially by conduction. 
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5134. The method of claim 5 1 22, wherein producing the mixture from the permeable 
formation further comprises producing a mixture having an API gravity of at least about 
25°. 



5135. The method of claim 5 1 22, wherein the produced rftixture comprises condensable 
hydrocarbons, and wherein less than about 0.5 % by w&ght, of the condensable 
hydrocarbons, when calculated on an atomic basis, is nitrogen. 

5 136. The method of claim 5 122, wherein tlWproduced mixture comprises condensable 
hydrocarbons, and wherein less than about J% by weight, of the condensable 
hydrocarbons, when calculated on an atomic basis, is oxygen. 

5137. The method of claim 5122, wlierein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 5 % by weight, of the condensable 
hydrocarbons, when calculated on an atomic basis, is sulfur. 

5138. The method of claim 5a 22, further comprising controlling a pressure within at 
least a majority of the permeable formation, wherein the controlled pressure is at least 
about 2 bar absolute. 

5139. The method of claim 5122, further comprising altering a pressure within the 
permeable formation to inhibit production of hydrocarbons from the permeable formation 
having carbon numbers greater than about 25. 



5 140. The methoa of claim 5 1 22, further comprising: 

providing hyprogen (H 2 ) to the heated section to hydrogenate hydrocarbons within 
the section; and 

heating a portion of the section with heat from hydrogenation. 
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5141. The method of claim 5 122, wherein the produced mixture comprises condensable 
hydrocarbons and hydrogen, the method further comprising hydrogenating a portion of 
the produced condensable hydrocarbons with at least a portion of the produced hydrogen. 

5 1 42. The method of claim 5 1 22, wherein producing the mixture from the permeable 
formation further comprises producing mixture in a production w$l, wherein the heating 
is controlled such that the mixture can be produced from the permeable formation, and 
wherein at least about 4 heat sources are disposed in the pernfeable formation for each 
production well. / 

5 143. The method of claim 5 122, wherein producing the mixture from the permeable 
formation further comprises producing mixture m a production well, wherein the heating 
is controlled such that the mixture can be produced from the permeable formation, and 
wherein the production well is disposed sul^tantially horizontally within the permeable 
formation. / 

5144. The method of claim 5122, firmer comprising separating the mixture into a gas 
stream and a liquid stream. / 

5145. The method of claim 512Q, further comprising separating the mixture into a gas 
stream and a liquid stream ancyseparating the liquid stream into an aqueous stream and a 
non-aqueous stream. 

5 1 46. The method of cL 
well, the method further 
condensation of the mixr 

5147. The method of/claim 5122, wherein the mixture is produced from a production 
well, wherein a wellbore of the production well comprises a heater element configured to 
heat the permeable formation adjacent to the wellbore, and further comprising heating the 



5122, wherein the mixture is produced from a production 
Comprising heating a wellbore of the production well to inhibit 
re within the wellbore. 
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permeable formation with the heater element to produce the mixture, wherein the mixture 
comprises non-condensable hydrocarbons and H2. 



5 148. The method of claim 5 122, wherein a minimum mobilization temperature is about 
75 °C. 

5149. The method of claim 5122, wherein a minimum pyro lysis temperature is about 
270 °C. 

5150. The method of claim 5 1 22, further comprising maintaining the pressure within the 
permeable formation above about 2 bar absolute yb inhibit production of fluids having 
carbon numbers above 25. 

5151. The method of claim 5 122, furthe/comprising controlling pressure within the 
permeable formation in a range from about atmospheric pressure to about 100 bar 
absolute, as measured at a wellhead of a production well, to control an amount of 
condensable fluids within the mixture, wherein the pressure is reduced to increase 
production of condensable fluids/ and wherein the pressure is increased to increase 
production of non-condensableoluids. 

5 1 52. The method of claim 5 1 22, further comprising controlling pressure within the 
permeable formation in a/range from about atmospheric pressure to about 100 bar 
absolute, as measured atr a wellhead of a production well, to control an API gravity of 
condensable fluids within the mixture, wherein the pressure is reduced to decrease the 
API gravity, and whefrein the pressure is increased to reduce the API gravity. 

5153. The method of claim 5 122, wherein mobilizing the hydrocarbons within the 
selected mobilization section comprises reducing a viscosity of the hydrocarbons. 



5 1 54. The method of claim 5 122, further comprising providing a gas to the permeable 
formation, wherein the gas is configured to increase a flow of the mobilized 
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hydrocarbons from the selected mobilization section of the permeable formation to the 
selected pyrolyzation section of the permeable formation. 

5155. The method of claim 5122, further comprising providing a gas to the permeable 
formation, wherein the gas is configured to increase a flow of the mobilized 
hydrocarbons from the selected mobilization section of the permeable formation to the 
selected pyrolyzation section of the permeable formation, and wherein the gas comprises 
carbon dioxide. / 

5 1 56. The method of claim 5 122, further comprising^providing a gas to the permeable 
formation, wherein the gas is configured to increase a flow of the mobilized 
hydrocarbons from the selected mobilization sercion of the permeable formation to the 
selected pyrolyzation section of the permeaWe formation, and wherein the gas comprises 
nitrogen. / 

5157. The method of claim 5122, fumher comprising providing a gas to the permeable 
formation, wherein the gas is configured to increase a flow of the mobilized 
hydrocarbons from the selected mpbilization section of the permeable formation to the 
selected pyrolyzation section of jflie permeable formation, the method further comprising 
controlling a pressure of the provided gas such that the flow of the mobilized 
hydrocarbons is controlled. / 

5158. The method of claim 5 122, further comprising providing a gas to the permeable 
formation, wherein the ga/s is configured to increase a flow of the mobilized 
hydrocarbons from the selected mobilization section of the permeable formation to the 
selected pyrolyzation section of the permeable formation, the method further comprising 
controlling a pressure of the provided gas such that the flow of the mobilized 
hydrocarbons is controlled, wherein the pressure of the provided gas is above about 2 bar 
absolute. / 
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5159. The method of claim 5122, further comprising providing a gas to the permeable 
formation, wherein the gas is configured to increase a flow of the mobilized 
hydrocarbons from the selected mobilization section of the permeable formation to the 
selected pyrolyzation section of the permeable formation, the method further comprising 
controlling a pressure of the provided gas such that the flaw of the mobilized 
hydrocarbons is controlled, wherein the pressure of theyprovided gas is below about 100 
bar absolute. / 

5160. A method of treating a hydrocarbon containing permeable formation in situ, 
comprising: / 

providing heat from one or more heat/sources to at least one portion of the 
permeable formation; / 

allowing the heat to transfer from me one or more heat sources to a selected 
mobilization section of the permeable formation such that the heat from the one or more 
heat sources can mobilize at least some of the hydrocarbons within the selected 
mobilization section of the permeable formation; 

controlling the heat from the one or more heat sources such that an average 
temperature within at least a majonty of the selected mobilization section of the 
permeable formation is less thanAbout 150°C; 

allowing the heat to transfer from the one or more heat sources to a selected 
pyrolyzation section of the permeable formation such that the heat from the one or more 
heat sources can pyrolyze at least some of the hydrocarbons within the selected 
pyrolyzation section of the permeable formation; 

controlling the heat prom the one or more heat sources such that an average 
temperature within at leasts majority of the selected pyrolyzation section of the 
permeable formation is le^ than about 375°C; 

allowing at least some of the mobilized hydrocarbons to flow from the selected 
mobilization section of tHe permeable formation to the selected pyrolyzation section of 
the permeable formation ; 

providing a gas 1 3 the permeable formation, wherein the gas is configured to 
increase a flow of the mobilized hydrocarbons from the selected mobilization section of 
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the permeable formation to the selected pyrolyzation section of the permeable formation; 
and 

producing a mixture from the permeable formation. 



5161. The method of claim 5 1 60, wherein the one or more heat sources comprise at 
least two heat sources, and wherein the heat from the one or more heat sources can 
mobilize at least some of the hydrocarbons within the selected mobilization section of the 
permeable formation. 

5 1 62. The method of claim 5 1 60, wherein the one or nafore heat sources comprise at 
least two heat sources, and wherein the heat from throne or more heat sources can 
pyrolyze at least some of the hydrocarbons withiryftie selected pyrolyzation section of the 
permeable formation. 

5 1 63 . The method of claim 5 1 60, wherei/ the one or more heat sources comprise 
electrical heaters. 

5 164. The method of claim 5 160, \yfierein the one or more heat sources comprise 
surface burners. 

5 165. The method of claim 5 160, wherein the one or more heat sources comprise 
flameless distributed combustors. 

5 1 66. The method of clain/ 5 1 60, wherein the one or more heat sources comprise natural 
distributed combustors. 

5 1 67. The method of claim 5 1 60, further comprising disposing the one or more heat 
sources horizontally witnin the permeable formation. 



5168. The method of 
temperature within at 



:laim 5 160, further comprising controlling a pressure and a 

sast a majority of the permeable formation, wherein the pressure is 
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controlled as a function of temperature, or the temperature is controlled as a function of 
pressure. 



5 1 69. The method of claim 5 1 60, further comprising controlling the heat such that an 
average heating rate of the selected pyrolyzation section is less than about 15 °C/day 
during pyrolysis. 



; pyrol 



5 1 70. The method of claim 5 1 60, wherein providing h/at from the one or more heat 
sources to at least the portion of permeable formationr comprises: 

heating a selected volume (V) of the hydr^arbon containing permeable formation 
from the one or more heat sources, wherein th^/formation has an average heat 
capacity(C v ), and wherein the heating \ 
selected volume of the formation; and 

wherein heating energy/day pro^ 
wherein Pwr is calculated by the equation: 
Pwr = h*V*C v *p B 

wherein Pwr is the heating efriergy/day, h is an average heating rate of the 
formation, p B is formation bulk jdensity, and wherein the heating rate is less than about 10 
°C/day. 



;es at least some hydrocarbons within the 
ided to the volume is equal to or less than Pwr, 



5171. The method of clainy 5 1 60, wherein allowing the heat to transfer from the one or 
more heat sources to the selected mobilization section and/or the selected pyrolyzation 
section comprises transferring heat substantially by conduction. 

5 1 72. The method of craim 5 1 60, wherein producing mixture from the permeable 
formation further comjpses producing mixture having an API gravity of at least about 
25°. 



5173. The method of claim 5160, wherein the produced mixture comprises condensable 



hydrocarbons, and w 
hydrocarbons, when 



erein less than about 0.5 % by weight, of the condensable 
calculated on an atomic basis, is nitrogen. 
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5174. The method of claim 5160, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 7 % by weight, of the condensable 
hydrocarbons, when calculated on an atomic basis, is < 

'/ 

5175. The method of claim 5160, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 5 % by weight, of the condensable 
hydrocarbons, when calculated on an atomic basis, is sulfur. 

5 176. The method of claim 5 160, furtherycomprising controlling a pressure within at 
least a majority of the permeable formation, wherein the controlled pressure is at least 
about 2 bar absolute. 

5 1 77. The method of claim 5 1 60/further comprising altering a pressure within the 
permeable formation to inhibit p/oduction of hydrocarbons from the permeable formation 
having carbon numbers greateythan about 25. 

5 1 78. The method of claim 5 1 60, further comprising: 

providing hydrogen fRi) to the heated section to hydrogenate hydrocarbons within 
the section; and 

heating a portion 6f the section with heat from hydrogenation. 

5 1 79. The method of claim 5 160, wherein the produced mixture comprises condensable 
hydrocarbons and hydrogen, the method further comprising hydrogenating a portion of 
the produced condensable hydrocarbons with at least a portion of the produced hydrogen. 



5 1 80. The metrfod of claim 5 160, wherein producing the mixture from the permeable 
formation furthp comprises producing the mixture in a production well, wherein the 
heating is controlled such that the mixture can be produced from the permeable 
formation, ancj wherein at least about 4 heat sources are disposed in the permeable 



formation for 



each production well. 
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5181. The method of claim 5 1 60, wherein producing the mixture from the permeable 
formation further comprises producing the mixture in a production well, wherein the 
heating is controlled such that the mixture can be produced from the permeable 
formation, and wherein the production well is disposed substantially horizontally within 
the permeable formation. / 

5 1 82. The method of claim 5 160, further comprising/separating the mixture into a gas 
stream and a liquid stream. / 

5 1 83. The method of claim 5 160, further comprising separating the mixture into a gas 
stream and a liquid stream and separating the liquid stream into an aqueous stream and a 
non-aqueous stream. / 

5 1 84. The method of claim 5 160, wjierein the mixture is produced from a production 
well, the method further comprising; heating a wellbore of the production well to inhibit 
condensation of the mixture within the wellbore. 

5 1 85. The method of claim M60, wherein the mixture is produced from a production 
well, wherein a wellbore of me production well comprises a heater element configured to 
heat the permeable formation adjacent to the wellbore, and further comprising heating the 
permeable formation witn the heater element to produce the mixture, wherein the mixture 
comprise non-condensabfle hydrocarbons and H2. 

5186. The method oy claim 5 1 60, wherein a minimum mobilization temperature is about 
75 °C. / 

5187. The method of claim 5 1 60, wherein a minimum pyrolysis temperature is about 
270 °C. / 
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5188. The method of claim 5 1 60, further comprising maintaining the pressure within the 
permeable formation above about 2 bar absolute to inhibit production of fluids having 
carbon numbers above 25. 

5189. The method of claim 5 1 60, further comprising controlling pressure within the 
permeable formation in a range from about atmospheric pr^sure to about 100 bar 
absolute, as measured at a wellhead of a production weU; to control an amount of 
condensable fluids within the mixture, wherein the pressure is reduced to increase 
production of condensable fluids, and wherein the^pressure is increased to increase 
production of non-condensable fluids. / 

5 1 90. The method of claim 5 1 60, further/omprising controlling pressure within the 
permeable formation in a range from abput atmospheric pressure to about 100 bar 
absolute, as measured at a wellhead o/a production well, to control an API gravity of 
condensable fluids within the mixture, wherein the pressure is reduced to decrease the 
API gravity, and wherein the pressure is increased to reduce the API gravity. 

5191. The method of claim 5 Jrc>0, wherein mobilizing the hydrocarbons within the 
selected mobilization section comprises reducing a viscosity of the hydrocarbons. 

5 1 92. The method of claim 5 1 60, wherein the provided gas comprises carbon dioxide. 

5 1 93 . The method of claim 5 1 60, wherein the provided gas comprises nitrogen. 

5 1 94. The method of iblaim 5 1 60, further comprising controlling a pressure of the 
provided gas such that the flow of the mobilized hydrocarbons is controlled. 

5 1 95 . The method/of claim 5 1 60, further comprising controlling a pressure of the 
provided gas such mat the flow of the mobilized hydrocarbons is controlled, wherein the 
pressure of the provided gas is above about 2 bar absolute. 
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5 1 96. The method of claim 5 1 60, further comprising controlling a pressure of the 
provided gas such that the flow of the mobilized hydrocarbons is controlled, wherein the 
pressure of the provided gas is below about 100 bar absolute. 

5197. A method of treating a hydrocarbon containing permeable formation in situ, 
comprising: / 

providing heat from one or more heat sources to at least one portion of the 
permeable formation; / 

allowing the heat to transfer from the one'or more heat sources to a selected 
mobilization section of the permeable formation such that the heat from the one or more 
heat sources can mobilize at least some of thff hydrocarbons within the selected 
mobilization section of the permeable formation; 

controlling the heat from the one or more heat sources such that an average 
temperature within at least a majority of /he selected mobilization section of the 
permeable formation is less than about A50°C; 

allowing the heat to transfer from the one or more heat sources to a selected 
pyrolyzation section of the permeable formation such that the heat from the one or more 
heat sources can pyrolyze at least some of the hydrocarbons within the selected 
pyrolyzation section of the permeable formation; 

controlling the heat from me one or more heat sources such that an average 
temperature within at least a majority of the selected pyrolyzation section of the 
permeable formation is less than about 375°C; 

allowing at least some jof the mobilized hydrocarbons to flow from the selected 
mobilization section of the pdrmeable formation to the selected pyrolyzation section of 
the permeable formation; I 

providing a gas to the permeable formation, wherein the gas is configured to 
increase a flow of the mobilized hydrocarbons from the selected mobilization section of 
the permeable formation to the selected pyrolyzation section of the permeable formation; 

controlling a pressu e of the provided gas such that the flow of the mobilized 
hydrocarbons is controlled; and 

producing a mixture from the permeable formation. 
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5198. The method of claim 5197, wherein the one or more heat sources comprise at 
least two heat sources, and wherein superposition of heat ftom the one or more heat 
sources can mobilize at least some of the hydrocarbons/within the selected mobilization 
section of the permeable formation. 

5 199. The method of claim 5 197, wherein the qke or more heat sources comprise at 
least two heat sources, and wherein superpositi6n of heat from the one or more heat 
sources can pyrolyze at least some of the hydrocarbons within the selected pyrolyzation 
section of the permeable formation. 

5200. The method of claim 5 1 97, whgfein the one or more heat sources comprise 
electrical heaters. 

520 1 . The method of claim 5 1 97/wherein the one or more heat sources comprise 
surface burners. 

5202. The method of claim 51 97, wherein the one or more heat sources comprise 
flameless distributed combus/ors. 

5203. The method of clabp 5 1 97, wherein the one or more heat sources comprise natural 
distributed combustors. 

5204. The method of claim 5 197, further comprising disposing the one or more heat 
sources horizontally wifiin the permeable formation. 



5205. The method of 
temperature within at 
controlled as a function 
pressure. 



laim 5197, further comprising controlling a pressure and a 
east a majority of the permeable formation, wherein the pressure is 
of temperature, or the temperature is controlled as a function of 
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5206. The method of claim 5197, further comprising controlling the heat such that an 
average heating rate of the selected pyrolyzation section is less than about 1 5 °C/day 
during pyrolysis. 



5207. The method of claim 5 1 97, wherein providing heat from the one or more heat 
sources to at least the portion of permeable formation /omprises: 

heating a selected volume (V) of the hydrocarbon containing permeable formation 
from the one or more heat sources, wherein the formation has an average heat 
capacity(C v ) ? and wherein the heating pyrolyz^s at least some hydrocarbons within the 
selected volume of the formation; and 

wherein heating energy/day provided to the volume is equal to or less than Pwr, 
wherein Pwr is calculated by the equation: 

Pwr = h*V*C v *p B 

wherein Pwr is the heating enetgy/day, h is an average heating rate of the 
formation, p B is formation bulk density, and wherein the heating rate is less than about 10 
°C/day. 

5208. The method of claim 5^97, wherein allowing the heat to transfer from the one or 
more heat sources to the selected mobilization section and/or the selected pyrolyzation 
section comprises transferring heat substantially by conduction. 

5209. The method of claim 5 197, wherein producing the mixture from the permeable 
formation further comprises producing mixture having an API gravity of at least about 
25°. 



5210. The method ofifclaim 5197, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 0.5 % by weight, of the condensable 
hydrocarbons, when calculated on an atomic basis, is nitrogen. 
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521 1. The method of claim 5 197, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 7 % by weight, of the condensable 
hydrocarbons, when calculated on an atomic basis, is oxygen. 



5212. The method of claim 5197, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about i % by weight, of the condensable 
hydrocarbons, when calculated on an atomic basis, is sulfur. 

5213. The method of claim 5 197, furjner comprising controlling a pressure within at 
least a majority of the permeable formation, wherein the controlled pressure is at least 
about 2 bar absolute. 

5214. The method of claim 5 1^7, further comprising altering a pressure within the 
permeable formation to inhibit production of hydrocarbons from the permeable formation 
having carbon numbers greater than about 25. 

52 1 5. The method of claim 5 1 97, further comprising: 

providing hydrog/n (H 2 ) to the heated section to hydrogenate hydrocarbons within 
the section; and 

heating a portion of the section with heat from hydrogenation. 

5216. The methocl of claim 5197, wherein the produced mixture comprises condensable 
hydrocarbons and/hydrogen, the method further comprising hydrogenating a portion of 
the produced condensable hydrocarbons with at least a portion of the produced hydrogen. 



52 1 7. The memod of claim 5 1 97, wherein producing the mixture from the permeable 
formation further comprises producing the mixture in a production well, wherein the 
heating is controlled such that the mixture can be produced from the permeable 



formation, and 



wherein at least about 4 heat sources are disposed in the permeable 



formation for each production well. 
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52 1 8. The method of claim 5 1 97, wherein producing the mixture from the permeable 
formation further comprises producing the mixture in a production well, wherein the 
heating is controlled such that the mixture can be Produced from the permeable 
formation, and wherein the production well is disposed substantially horizontally within 
the permeable formation. 

5219. The method of claim 5 197, furtherytomprising separating the mixture into a gas 
stream and a liquid stream. 

5220. The method of claim 5197, fifrther comprising separating the mixture into a gas 
stream and a liquid stream and sepjfrating the liquid stream into an aqueous stream and a 
non-aqueous stream. 

522 1 . The method of claim 5/97, wherein the mixture is produced from a production 

it 

well, the method further comprising heating a wellbore of the production well to inhibit 

V 

condensation of the mixtur&within the wellbore. 

5222. The method of claim 5197, wherein the mixture is produced from a production 
well, wherein a wellbore of the production well comprises a heater element configured to 
heat the permeable formation adjacent to the wellbore, and further comprising heating the 
permeable formation with the heater element to produce the mixture, wherein the mixture 
comprises non-condensable hydrocarbons and H 2 . 

5223. The method of claim 5 197, wherein a minimum mobilization temperature is about 
75 °C. 



5224. The metHod of claim 5197, wherein a minimum pyrolysis temperature is about 
270 °C. 
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5225. The method of claim 5 197, further comprising maintaining the pressure within the 
permeable formation above about 2 bar absolute to inhibit production of fluids having 
carbon numbers above 25. 

5226. The method of claim 5 1 97, further comprising controlling pressure within the 
permeable formation in a range from about atmospheric pressure to about 100 bar 
absolute, as measured at a wellhead of a production weU<io control an amount of 
condensable fluids within the mixture, wherein the pressure is reduced to increase 
production of condensable fluids, and wherein the/pressure is increased to increase 
production of non-condensable fluids. / 

5227. The method of claim 5 1 97, further/comprising controlling pressure within the 
permeable formation in a range from about atmospheric pressure to about 1 00 bar 
absolute, as measured at a wellhead of a production well, to control an API gravity of 
condensable fluids within the mixture, wherein the pressure is reduced to decrease the 
API gravity, and wherein the pressure is increased to reduce the API gravity. 

5228. The method of claim 5197, wherein mobilizing the hydrocarbons within the 
selected mobilization section comprises reducing a viscosity of the hydrocarbons. 

5229. The method of claftm 5197, wherein the provided gas comprises carbon dioxide. 

5230. The method ofyclaim 5197, wherein the provided gas comprises nitrogen. 

523 1 . The method of claim 5197, wherein the pressure of the provided gas is above 
about 2 bar absolute. 

5232. The method of claim 5 197, wherein the pressure of the provided gas is below 
about 70 bar absolute. 

I 
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5233. A method of treating a hydrocarbon containing permeable formation in situ, 
comprising: 

providing heat from one or more heat sources to at least one portion of the 
permeable formation; 

allowing the heat to transfer from the one or more heat sources to a selected 
mobilization section of the permeable formation such that the heat from the one or more 
heat sources can mobilize at least some of the hydrocarbons within the selected 
mobilization section of the permeable formation; / 

controlling the heat from the one or more^ieat sources such that an average 
temperature within at least a majority of the selected mobilization section of the 
permeable formation is less than about 150yC; 

allowing the heat to transfer from/he one or more heat sources to a selected 
pyrolyzation section of the permeable formation such that the heat from the one or more 
heat sources can pyrolyze at least some of the hydrocarbons within the selected 
pyrolyzation section of the permeable formation; 

controlling the heat from t)ie one or more heat sources such that an average 
temperature within at least a majority of the selected pyrolyzation section of the 
permeable formation is less than about 375°C; and 

producing a mixture from the permeable formation in a production well, wherein 
the production well is disposed substantially horizontally within the permeable formation. 

5234. The method of claim 5233, wherein the one or more heat sources comprise at 
least two heat sources, and wherein superposition of heat from the one or more heat 
sources can mobilize at least some of the hydrocarbons within the selected mobilization 
section of the permeable formation. 

5235. The method of claim 5233, wherein the one or more heat sources comprise at 
least two heat sources,/ and wherein superposition of heat from the one or more heat 
sources can pyrolyze at least some of the hydrocarbons within the selected pyrolyzation 
section of the permeable formation. 
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5236. The method of claim 5233, wherein the one or more heat sources comprise 
electrical heaters. 



5237. The method of claim 5233, wherein the one or more heat sources comprise 
surface burners. 

5238. The method of claim 5233, wherein the one or mor^deat sources comprise 
flameless distributed combustors. 

5239. The method of claim 5233, wherein the on^Sr more heat sources comprise natural 
distributed combustors. 

5240. The method of claim 5233, further comprising disposing the one or more heat 
sources horizontally within the permeabl^ formation. 

5241 . The method of claim 5233, further comprising controlling a pressure and a 
temperature within at least a majority of the permeable formation, wherein the pressure is 
controlled as a function of temperature, or the temperature is controlled as a function of 
pressure. 

5242. The method of claim £233, further comprising controlling the heat such that an 
average heating rate of the /elected pyrolyzation section is less than about 15 °C/day 
during pyrolysis. 



5243. The method of daim 5233, wherein providing heat from the one or more heat 
sources to at least the portion of permeable formation comprises: 

heating a seledted volume (V) of the hydrocarbon containing permeable formation 
from the one or more/ heat sources, wherein the formation has an average heat 



capacity(Cv), and w' 



selected volume of t le formation; and 



erein the heating pyrolyzes at least some hydrocarbons within the 



V 
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wherein heating energy/day provided to the volume is equal to or less than Pwr, 
wherein Pwr is calculated by the equation: 
Pwr = h*V*C v *p B 

wherein Pwr is the heating energy/day, h is an average heating rate of the 
formation, p B is formation bulk density, and wherein the heating rate is less than about 10 
°C/day. / 

5244. The method of claim 5233, wherein allowing the heat to transfer from the one or 
more heat sources to the selected mobilization section and/or the selected pyrolyzation 
section comprises transferring heat substaitfially by conduction. 

5245. The method of claim 5233, wherein producing mixture from the permeable 
formation further comprises producing mixture having an API gravity of at least about 
25°. / 

5246. The method of claim 5230, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein les/than about 0.5 % by weight, of the condensable 
hydrocarbons, when calculated on an atomic basis, is nitrogen. 

5247. The method of clam 5233, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 7 % by weight, of the condensable 
hydrocarbons, when calculated on an atomic basis, is oxygen. 

5248. The method of claim 5233, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 5 % by weight, of the condensable 
hydrocarbons, when calculated on an atomic basis, is sulfur. 

5249. The method of claim 5233, further comprising controlling a pressure within at 
least a majority of the permeable formation, wherein the controlled pressure is at least 
about 2 bar absolute. 
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5250. The method of claim 5233, further comprising altering a pressure within the 
permeable formation to inhibit production of hydrocarbons from the permeable formation 
having carbon numbers greater than about 25. 

525 1 . The method of claim 5233, further comprising) 

// 

providing hydrogen (H 2 ) to the heated sectiontfo hydrogenate hydrocarbons within 
the section; and / 

heating a portion of the section with heat from hydrogenation. 

5252. The method of claim 5233, wherein4he produced mixture comprises condensable 
hydrocarbons and hydrogen, the method further comprising hydrogenating a portion of 
the produced condensable hydrocarbons with at least a portion of the produced hydrogen. 

5253. The method of claim 5233, wherein producing the mixture from the permeable 
formation further comprises producing the mixture in a production well, wherein the 
heating is controlled such that tht mixture can be produced from the permeable 
formation, and wherein at leastAbout 4 heat sources are disposed in the permeable 
formation for each productiorywell. 

5254. The method of claim 5233, further comprising separating the mixture into a gas 
stream and a liquid stream/ 

5255. The method of cL 
stream and a liquid stre^ 
non-aqueous stream. / 

5256. The method of claim 5233, wherein the mixture is produced from a production 
well, the method further comprising heating a wellbore of the production well to inhibit 
condensation of the mixture within the wellbore. 



j(im 5233, further comprising separating the mixture into a gas 
and separating the liquid stream into an aqueous stream and a 
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5257. The method of claim 5233, wherein the mixture is produced from a production 
well, wherein a wellbore of the production well comprises a heater element configured to 
heat the permeable formation adjacent to the wellbore, and further comprising heating the 
permeable formation with the heater element to produce the mixture, wherein the mixture 
comprises non-condensable hydrocarbons and H2. 

5258. The method of claim 5233, wherein a minimum ^Mobilization temperature is about 
75 °C. 

5259. The method of claim 5233, wherein a mjnimum pyrolysis temperature is about 
270 °C. 

5260. The method of claim 5233, furthe/ comprising maintaining the pressure within the 
permeable formation above about 2 bar/absolute to inhibit production of fluids having 
carbon numbers above 25. 

5261 . The method of claim 5233/further comprising controlling pressure within the 
permeable formation in a range f/om about atmospheric pressure to about 100 bar 
absolute, as measured at a wellhead of a production well, to control an amount of 
condensable fluids within the mixture, wherein the pressure is reduced to increase 
production of condensable fluids, and wherein the pressure is increased to increase 
production of non-condensahfle fluids. 



5262. The method of claim 5233, further comprising controlling pressure within the 
permeable formation in a range from about atmospheric pressure to about 100 bar 
absolute, as measured at a wellhead of a production well, to control an API gravity of 
condensable fluids within the mixture, wherein the pressure is reduced to decrease the 
API gravity, and wherein the pressure is increased to reduce the API gravity. 



5263. The method of c 
selected mobilization 



aim 5233, wherein mobilizing the hydrocarbons within the 
section comprises reducing a viscosity of the hydrocarbons. 



1026 



Conley, Rose & Tayon, P C. 



5264. The method of claim 5233, further comprising providing a gas to the permeable 
formation, wherein the gas is configured to increase a flow of the mobilized 
hydrocarbons from the selected mobilization section of the permeable formation to the 
selected pyrolyzation section of the permeable formation. 

5265. The method of claim 5233, further comprising providing a gas to the permeable 
formation, wherein the gas is configured to increase a flow of the mobilized 
hydrocarbons from the selected mobilization secnon of the permeable formation to the 
selected pyrolyzation section of the permeable/formation, and wherein the gas comprises 
carbon dioxide. / 

5266. The method of claim 5233, further comprising providing a gas to the permeable 
formation, wherein the gas is configured to increase a flow of the mobilized 
hydrocarbons from the selected mobilization section of the permeable formation to the 
selected pyrolyzation section of theypermeable formation, and wherein the gas comprises 
nitrogen. / 

5267. The method of claim 5233, further comprising providing a gas to the permeable 
formation, wherein the gas is configured to increase a flow of the mobilized 
hydrocarbons from the selected mobilization section of the permeable formation to the 
selected pyrolyzation section/of the permeable formation, the method further comprising 
controlling a pressure of the/provided gas such that the flow of the mobilized 
hydrocarbons is controlled./ 

5268. The method of claim 5233, further comprising providing a gas to the permeable 
formation, wherein the gas is configured to increase a flow of the mobilized 
hydrocarbons from the selected mobilization section of the permeable formation to the 
selected pyrolyzation section of the permeable formation, the method further comprising 
controlling a pressure of the provided gas such that the flow of the mobilized 
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hydrocarbons is controlled, wherein the pressure of the provided gas is above about 2 bar 
absolute. 



5269. The method of claim 5233, further comprising providing a gas to the permeable 
formation, wherein the gas is configured to increase a flow of the mobilized 
hydrocarbons from the selected mobilization section of the permeable formation to the 
selected pyrolyzation section of the permeable formation, the method further comprising 
controlling a pressure of the provided gas such that the flow or tjie mobilized 
hydrocarbons is controlled, wherein the pressure of the prided gas is below about 70 
bar absolute. 

5270. A method of treating a hydrocarbon containing permeable formation in situ, 
comprising: 

providing heat from one or more he^sources to at least one portion of the 
permeable formation; 

allowing the heat to transfer fronrf the one or more heat sources to a selected 
mobilization section of the permeableyfbrmation such that the heat from the one or more 
heat sources can mobilize at least so^ne of the hydrocarbons within the selected 
mobilization section of the permeafcle formation; 

controlling the heat fromyfhe one or more heat sources such that an average 
temperature within at least a majority of the selected mobilization section of the 
permeable formation is less than about 150°C; 

providing a gas to the permeable formation, wherein the gas is configured to 
increase a flow of the mobilized hydrocarbons within the permeable formation; and 
producing a mixture from the permeable formation. 



5271 . The method of claim 5270, wherein the one or more heat sources comprise at 
least two heat sources, and wherein superposition of heat from the one or more heat 
sources can mobilize at /least some of the hydrocarbons within the selected mobilization 
section of the permeable formation. 
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5272. The method of claim 5270, wherein the one or more heat sources comprise 
electrical heaters. 

5273. The method of claim 5270, wherein the one or more he^ sources comprise 
surface burners. / 

5274. The method of claim 5270, wherein the one oynore heat sources comprise 
flameless distributed combustors. / 

5275. The method of claim 5270, wherein throne or more heat sources comprise natural 
distributed combustors. / 

5276. The method of claim 5270, further comprising disposing the one or more heat 
sources horizontally within the permeable formation. 

5277. The method of claim 527G( further comprising controlling a pressure and a 
temperature within at least a majority of the permeable formation, wherein the pressure is 
controlled as a function of temperature, or the temperature is controlled as a function of 
pressure. / 

5278. The method of claftm 5270, wherein providing heat from the one or more heat 
sources to at least the portion of permeable formation comprises: 

heating a selected volume (V) of the hydrocarbon containing permeable formation 
from the one or more meat sources, wherein the formation has an average heat 
capacity(C v ) ? and wherein the heating pyrolyzes at least some hydrocarbons within the 
selected volume of me formation; and 

wherein heating energy/day provided to the volume is equal to or less than /Vr, 
wherein Pwr is calculated by the equation: 

Pwr = h*y*C v *p B 



1029 



Conley, Rose & Tayon, P.C. 



wherein Pwr is the heating energy/day, h is an average heating rate of the 
formation, p B is formation bulk density, and wherein the heating rate is less than about 10 
°C/day. 



5279. The method of claim 5270, wherein allowing the beat to transfer from the one or 

/ 1 

more heat sources to the selected mobilization section/fomprises transferring heat 
substantially by conduction. 

5280. The method of claim 5270, further comprising controlling a pressure within at 
least a majority of the permeable formation/wherein the controlled pressure is at least 
about 2 bar absolute. 

5281. The method of claim 5270, wperein producing the mixture from the permeable 
formation further comprises producing the mixture in a production well, wherein the 
heating is controlled such that thor mixture can be produced from the permeable 
formation, and wherein at leastAbout 4 heat sources are disposed in the permeable 
formation for each production/ well. 

5282. The method of claifti 5270, wherein producing the mixture from the permeable 
formation further compri/es producing the mixture in a production well, wherein the 
heating is controlled sup that the mixture can be produced from the permeable 
formation, and whereM the production well is disposed substantially horizontally within 
the permeable formation. 

5283. The methodf of claim 5270, further comprising separating the mixture into a gas 
stream and a liquid stream. 



5284. The metHod of claim 5270, further comprising separating the mixture into a gas 
stream and a liquid stream and separating the liquid stream into an aqueous stream and a 
non-aqueous stijeam. 
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5285. The method of claim 5270, wherein the mixture is produced from a production 
well, the method further comprising heating a wellbore of the production well to inhibit 
condensation of the mixture within the wellbore. 



5286. The method of claim 5270, wherein the mixture is produced from a production 
well, wherein a wellbore of the production well comprises a heater element configured to 
heat the permeable formation adjacent to the wellboreiand further comprising heating the 
permeable formation with the heater element to produce the mixture, wherein the mixture 
comprise non-condensable hydrocarbons and H2. 

5287. The method of claim 5270, wherein a/ninimum mobilization temperature is about 
75 °C. 

5288. The method of claim 5270, whej^in mobilizing the hydrocarbons within the 
selected mobilization section comprises reducing a viscosity of the hydrocarbons. 

5289. The method of claim 5270, Avherein the provided gas comprises carbon dioxide. 

5290. The method of claim 5270, wherein the provided gas comprises nitrogen. 

5291 . The method of claim 5270, further comprising controlling a pressure of the 
provided gas such that the flow of the mobilized hydrocarbons is controlled. 

5292. The method of claim 5270, further comprising controlling a pressure of the 
provided gas such that ther flow of the mobilized hydrocarbons is controlled, wherein the 
pressure of the provided gas is above about 2 bar absolute. 



5293. The method of cflaim 5270, further comprising controlling a pressure of the 
provided gas such that the flow of the mobilized hydrocarbons is controlled, wherein the 
pressure of the provided gas is below about 70 bar absolute. 
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5294. A method of treating a hydrocarbon containing permeable formation in situ, 
comprising: 

providing heat from one or more heat sources to at least one portion of the 
permeable formation; 

allowing the heat to transfer from the one or more h^it sources to a selected 
mobilization section of the permeable formation such thai the heat from the one or more 
heat sources can mobilize at least some of the hydrocarbons within the selected 
mobilization section of the permeable formation; 

controlling the heat from the one or more4ieat sources such that an average 
temperature within at least a majority of the selected mobilization section of the 
permeable formation is less than about 150yC; 

providing a gas to the permeable formation, wherein the gas is configured to 
increase a flow of the mobilized hydrocarbons within the permeable formation; 

controlling a pressure of the p/ovided gas such that the flow of the mobilized 
hydrocarbons is controlled; and 

producing a mixture fromyftie permeable formation. 

5295. The method of claim 5£94, wherein the one or more heat sources comprise at 
least two heat sources, and Wherein superposition of heat from the one or more heat 
sources can mobilize at leapt some of the hydrocarbons within the selected mobilization 
section of the permeable formation. 

5296. The method of^laim 5294, wherein the one or more heat sources comprise 
electrical heaters. 

5297. The methojf of claim 5294, wherein the one or more heat sources comprise 
surface burners. 

5298. The metnod of claim 5294, wherein the one or more heat sources comprise 
flameless distributed combustors. 
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5299. The method of claim 5294, wherein the one or more heat sources comprise natural 
distributed combustors. 

5300. The method of claim 5294, further comprising disposing the one or more heat 
sources horizontally within the permeable formation. 

5301 . The method of claim 5294, further comprising controlling a pressure and a 
temperature within at least a majority of the permeable fonmaion, wherein the pressure is 
controlled as a function of temperature, or the temperatureas controlled as a function of 
pressure. / 

5302. The method of claim 5294, wherein providing heat from the one or more heat 
sources to at least the portion of permeable formation comprises: 

heating a selected volume (V) of the hWlrocarbon containing permeable formation 
from the one or more heat sources, wherein the formation has an average heat 
capacity(C v ), and wherein the heating pyrojyzes at least some hydrocarbons within the 
selected volume of the formation; and / 

wherein heating energy/day prcwided to the volume is equal to or less than Pwr, 
wherein Pwr is calculated by the equation: 

Pwr = h*V*C v *p B I 
wherein Pwr is the heating energy/day, h is an average heating rate of the 
formation, p B is formation bulk density, and wherein the heating rate is less than about 10 
°C/day. / 

5303. The method of claim 5294, wherein allowing the heat to transfer from the one or 
more heat sources to the selected mobilization section comprises transferring heat 
substantially by conduction. 

5304. The method of clalim 5294, further comprising controlling a pressure within at 
least a majority of the permeable formation, wherein the controlled pressure is at least 
about 2 bar absolute. / 
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5305. The method of claim 5294, wherein producing the mixture from the permeable 
formation further comprises producing the mixture in a production well, wherein the 
heating is controlled such that the mixture can be produced from the permeable 
formation, and wherein at least about 4 heat sources are disposed in the permeable 
formation for each production well. 

5306. The method of claim 5294, wherein producing/rfie mixture from the permeable 
formation further comprises producing the mixture m a production well, wherein the 
heating is controlled such that the mixture can be/produced from the permeable 
formation, and wherein the production well is jfisposed substantially horizontally within 
the permeable formation. 

5307. The method of claim 5294, furth^f comprising separating the mixture into a gas 
stream and a liquid stream. 

5308. The method of claim 5294, fiirther comprising separating the mixture into a gas 
stream and a liquid stream and separating the liquid stream into an aqueous stream and a 
non-aqueous stream. 

5309. The method of claim 52^4, wherein the mixture is produced from a production 
well, the method further comprising heating a wellbore of the production well to inhibit 
condensation of the mixture within the wellbore. 

53 10. The method of claim 5294, wherein the mixture is produced from a production 
well, wherein a wellbore oi the production well comprises a heater element configured to 
heat the permeable formation adjacent to the wellbore, and further comprising heating the 
permeable formation with/ the heater element to produce the mixture, wherein the mixture 
comprise non-condensable hydrocarbons and H2. 
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5311. The method of claim 5294, wherein a minimum mobilization temperature is about 
75 °C 



53 12. The method of claim 5294, wherein mobilizing the hydrocarbons within the 
selected mobilization section comprises reducing a viscosity of the hydrocarbons. 

5313. The method of claim 5294, wherein the provided/gas comprises carbon dioxide. 

5314. The method of claim 5294, wherein the provided gas comprises nitrogen. 

5315. The method of claim 5294, wherein the/pressure of the provided gas is above 
about 2 bar absolute. / 

53 1 6. The method of claim 5294, whereto the pressure of the provided gas is below 
about 70 bar absolute. / 

5317. A method for treating hydrocarbons in at least a portion of a hydrocarbon 
containing formation, wherein themortion has an average permeability of less than about 
10 millidarcy, comprising: / 

providing heat from oner or more heat sources to the formation; 

allowing the heat to transfer from one or more of the heat sources to a selected 
section of the formation suchf that heat from the heat sources pyrolyzes at least some 
hydrocarbons within the selected section, and wherein heat from the heat sources 
increases the permeability pf at least a portion of the selected section; and 

producing a mixture comprising hydrocarbons from the formation. 

5318. The method of claim 53 1 7, wherein the one or more heat sources comprise at 
least two heat sources, and wherein superposition of heat from at least the two heat 
sources pyrolyzes at least some hydrocarbons within the selected section of the 
formation, and wherein superposition of heat from at least the two heat sources increases 
the permeability of at least the portion of the selected section. 
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5319. The method of claim 53 1 7, further comprising allowing heat to transfer from at 
least one of the heat sources to the selected section to create thermal fractures in the 
formation wherein the thermal fractures substantially increase the permeability of the 
selected section. 

5320. The method of claim 53 17, wherein the heat is provided such that an average 
temperature in the selected section ranges from approximately about 270 °C to about 375 
°C. / 

5321. The method of claim 53 17, wherein at least one of the heat sources comprises an 
electrical heater located in the formation. / 

5322. The method of claim 5317, wherein at least one of the heat sources is located in a 
heater well, and wherein at least one ofrfhe heater wells comprises a conduit located in 
the formation, and further comprising4ieating the conduit by flowing a hot fluid through 
the conduit. / 

5323. The method of claim 53 H, wherein at least some of the heat sources are arranged 
in a triangular pattern. / 

5324. The method of clairty 53 1 7, further comprising: 
monitoring a composition of the produced mixture; and 

controlling a pressure in at least a portion of the formation to control the 
composition of the produced mixture. 

5325. The method of claim 5324, wherein the pressure is controlled by a valve 
proximate to a location where the mixture is produced. 



V 
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5326. The method of claim 5324, wherein the pressure is controlled such that pressure 
proximate to one or more of the heat sources is greater than a pressure proximate to a 
location where the fluid is produced. 

5327. The method of claim 5317, wherein an aver/ge distance between heat sources is 
between about 2 m to about 8 m. 

5328. A method for treating hydrocarbons xxf at least a portion of a hydrocarbon 
containing formation, wherein the portion l)&s an average permeability of less than about 
10 millidarcy, comprising: 

providing heat from one or more/heat sources to the formation; 

allowing the heat to transfer from one or more of the heat sources to a selected 
section of the formation such that heat from the heat sources pyrolyzes at least some 
hydrocarbons within the selected section, and wherein heat from the heat sources 
vaporizes at least a portion of theAydrocarbons in the selected section; and 

producing a mixture comprising hydrocarbons from the formation. 

5329. The method of claim $328, wherein the one or more heat sources comprise at 
least two heat sources, and wherein superposition of heat from at least the two heat 
sources pyrolyzes at least some hydrocarbons within the selected section of the 
formation, and wherein superposition of heat from at least the two heat sources vaporizes 
at least the portion of the hydrocarbons in the selected section. 

5330. The method of/claim 5328, further comprising allowing heat to transfer from at 
least one of the heat sources to the selected section to create thermal fractures in the 
formation, wherein tpe thermal fractures substantially increase the permeability of the 
selected section. 



533 1 . The method of claim 5328, wherein the heat is provided such that an average 



temperature in thi 
°C. 



selected section ranges from approximately about 270 °C to about 375 
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5332. The method of claim 5328, wherein at least one of the heat sources comprises an 
electrical heater located in the formation. 



5333. The method of claim 5328, wherein at least one of the heat sources is located in a 
heater well, and wherein at least one of the heater vfrells comprises a conduit located in 
the formation, and further comprising heating t^e conduit by flowing a hot fluid through 
the conduit. 

5334. The method of claim 5328, whej^in at least some of the heat sources are arranged 
in a triangular pattern. 

5335. The method of claim 5328/further comprising: 
monitoring a composition of the produced mixture; and 
controlling a pressure in at least a portion of the formation to control the 

composition of the produced mixture. 

5336. The method of claim 5335, wherein the pressure is controlled by a valve 
proximate to a location whpre the mixture is produced. 

5337. The method of cl&im 5335, wherein the pressure is controlled such that pressure 
proximate to one or moiie of the heat sources is greater than a pressure proximate to a 
location where the mixrure is produced. 

5338. The method of claim 5328, wherein an average distance between heat sources is 
between about 2 m to about 8 m. 



5339. A method for treating hydrocarbons in at least a portion of a hydrocarbon 
containing formatio i, wherein the portion has an average permeability of less than about 
1 0 millidarcy, comj rising: 
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providing heat from one or more heat sources to the formation, wherein at least 
one of the heat sources is located in a heater well; 

allowing the heat to transfer from one or more of the heat sources to a selected 
section of the formation such that heat from the heat sources pyrolyzes at least some 
hydrocarbons within the selected section, and wherein hpt from the heat sources 
pressurizes at least a portion of the selected section; ; 

producing a mixture comprising hydrocarboij^ from the formation, wherein the 
mixture is produced from one or more heater wells/ 

5340. The method of claim 5339, wherein theyone or more heat sources comprise at 
least two heat sources, and wherein superposition of heat from at least the two heat 
sources pyrolyzes at least some hydrocarbons within the selected section of the 
formation. 

5341 . The method of claim 5339, further comprising producing fluid from at least one 
heater well in which is positioned the heat source of the one or more heat sources. 

5342. The method of claim 5339; further comprising allowing heat to transfer from at 
least one of the heat sources to trfe selected section to create thermal fractures in the 
formation, wherein the thermal/fractures substantially increase the permeability of the 
selected section. 

5343. The method of clahA 5339, wherein the heat is provided such that an average 
temperature in the selected section ranges from approximately about 270 °C to about 375 
°C. 

5344. The method of Jlaim 5339, wherein at least one of the heat sources comprises an 
electrical heater located in the formation. 

5345. The method oi claim 5339, wherein at least one of the heat sources is located in a 
heater well, and wherein at least one of the heater wells comprises a conduit located in 



v 
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the formation, and further comprising heating the conduit by flowing a hot fluid through 
the conduit. 

5346. The method of claim 5339, wherein at least some of the heat sources are arranged 
in a triangular pattern. / 

5347. The method of claim 5339, further comprising:/ 
monitoring a composition of the produced mixture; and 

controlling a pressure in at least a portion/f the formation to control the 
composition of the produced mixture. / 

5348. The method of claim 5347, whereir/the pressure is controlled by a valve 
proximate to a location where the mixture is produced. 

5349. The method of claim 5347, wjierein the pressure is controlled such that pressure 
proximate to one or more of the heat sources is greater than a pressure proximate to a 
location where the mixture is produced. 

5350. The method of claim 5339 wherein an average distance between heat sources is 
between about 2 m to about & m. 

5351. A method for treating hydrocarbons in at least a portion of a hydrocarbon 
containing formation, wherein the portion has an average permeability of less than about 
10 millidarcy, comprising: 

providing heat pom one or more heat sources to the formation; 

allowing the heat to transfer from one or more of the heat sources to a selected 
first section of the formation such that heat from the heat sources creates a pyrolysis zone 
wherein at least somp hydrocarbons are pyrolyzed within the first selected section, and 
allowing the heat tor transfer from one or more of the heat sources to a selected second 
section of the formation such that heat from the heat sources heats at least some 
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hydrocarbons within the selected second section to a temperature less than the average 
temperature within the pyrolysis zone; and 

producing a mixture comprising hydrocarbons from the formation. 



5352. The method of claim 535 1, wherein the one or more heat sources comprise at 
least two heat sources, and wherein superposition of heat from the at least two heat 
sources pyrolyzes at least some hydrocarbons within tne selected first section of the 
formation, and wherein superposition of heat from ttfe'at least two heat sources heats at 
least some hydrocarbons within the selected second section to a temperature less than the 
average temperature within the pyrolysis zone. / 

5353. The method of claim 5351, wherein jat least some heated hydrocarbons within the 
selected second section flow into the pyrolysis zone. 

5354. The method of claim 535 1, wherein the heat decreases the viscosity of at least 
some of the hydrocarbons in the selected second section. 

5355. The method of claim 535 l/further comprising allowing heat to transfer from at 
least one of the heat sources to the selected first section to create thermal fractures in the 
formation, wherein the thermal fractures substantially increase the permeability of the 
selected first section. / 

5356. The method of claim 335 1 , further comprising allowing heat to transfer from at 
least one of the heat sources jo the selected second section to create thermal fractures in 
the formation, wherein the tnermal fractures substantially increase the permeability of the 
selected second section. 

5357. The method of clair i 535 1 , wherein the heat is provided such that an average 
temperature in the selected first section ranges from approximately about 270 °C to about 



375 °C. 
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5358. The method of claim 535 1, wherein the heat is provided such that an average 
temperature in the selected second section ranges from approximately about 180 °C to 
about 250 °C. 



5359. The method of claim 535 1, wherein a viscosity of at least some of the 
hydrocarbons in the selected second section ranges from approximately about 20 
centipoise to about 1 000 centipoise. / / 

5360. The method of claim 5351, wherein at leastone of the heat sources comprises an 
electrical heater located in the formation. / 

5361 . The method of claim 5351, whereinyat least one of the heat sources is located in a 
heater well, and wherein at least one of the heater wells comprises a conduit located in 
the formation, and further comprising heating the conduit by flowing a hot fluid through 
the conduit. / 

5 3 62 . The method ofclaim5351 /further comprising : 
monitoring a composition of the produced mixture; and 

controlling a pressure iryat least a portion of the formation to control the 
composition of the produced ipixture. 

5363. The method of clai] 
proximate to a location wh 

5364. The method of claim 5362, wherein the pressure is controlled such that pressure 
proximate to one or more of the heat sources is greater than a pressure proximate to a 
location where the fluid is produced. 

5365. The method of claim 5361 , wherein the pressure in the selected second section is 
substantially greater man the pressure in the selected first section. 



5362, wherein the pressure is controlled by a valve 
bre the mixture is produced. 
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5366. The method of claim 5351, wherein at least some of the heat sources are arranged 
in a triangular pattern. 

5367. The method of claim 5351, wherein an average distance between heat sources in 
the selected first section is less than an average distance between heat sources in the 
selected second section. 

5368. The method of claim 535 1 , wherein the heat is provided to the selected first 
section before heat is provided to the selected second section. 

5369. The method of claim 5351, wherein the selected first section comprises at least 
one production well. / 

5370. The method of claim 535 1 , wherein^n average distance between heat sources in 
the selected first section is between about/2 m to about 10 m. 

5371. The method of claim 5351, wherein an average distance between heat sources in 
the selected second section is between about 5 m to about 20 m. 

5372. The method of claim 535a, wherein the selected first section comprises a planar 
region. / 

5373. The method of claim/535 1, wherein at least one row of the heat sources provides 
heat to the planar region. / 

5374. The method of claim 5373 wherein a length of a row is between about 75 m to 
about 125 m. / 

5375. The method off claim 5372, wherein the planar region comprises a vertical 
hydraulic fracture. / 
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5376. The method of claim 5375, wherein a width of the vertical hydraulic fracture is 
between about 0.3 cm to about 2.5 cm. 

5377. The method of claim 5375, wherein a length of the vertical hydraulic fracture is 
between about 75 m to about 125 m. 

5378. The method of claim 5351, wherein at least one rii)/ comprising the heat sources 
provides heat to the selected first section. 

5379. The method of claim 5378, wherein at lea^one ring comprising the heat sources 
provides heat to the selected second section. 

5380. The method of claim 5378, whereip the ring comprises a polygon. 

5381. The method of claim 5378, wherein the ring comprises a regular polygon. 

5382. The method of claim 5378/ wherein the ring comprises a hexagon. 

5383. The method of claim 5i78, wherein the ring comprises a triangle. 



5384. A method for treating hydrocarbons in at least a portion of a hydrocarbon 
containing formation, wherein the portion has an average permeability of less than about 
10 millidarcy, comprising: 

providing heat from three or more heat sources to the formation; 

allowing the heat to transfer from three or more of the heat sources to a selected 
section of the formation such that heat from the heat sources pyrolyzes at least some 
hydrocarbons within ithe selected section, and at least three of the heat sources are 
arranged in a substantially triangular pattern; and 



producing a 



nixture comprising hydrocarbons from the formation. 
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5385. The method of claim 5384, wherein superposition of heat from at least the three 
heat sources pyrolyzes at least some hydrocarbons within the selected section of the 
formation. 

5386. The method of claim 5384, wherein the mixture is produced from a production 
well located in a triangular region created by at least three keat sources. 

5387. The method of claim 5384, further comprising'allowing heat to transfer from at 
least one of the heat sources to the selected sectionao create thermal fractures in the 
formation, wherein the thermal fractures substantially increase the permeability of the 
selected section. / 

5388. The method of claim 5384, wherein the heat is provided such that an average 
temperature in the selected section ranges from approximately about 270 °C to about 375 
°C. / 

5389. The method of claim 5384, wherein at least one of the heat sources comprises a 
electrical heater located in the formation. 

5390. The method of claim£i384, wherein at least one of the heat sources is located in a 
heater well, and wherein atdeast one of the heater wells comprises a conduit located in 
the formation, and further/comprising heating the conduit by flowing a hot fluid through 
the conduit. / 

5391. The method of claim 5384, wherein at least some of the heat sources are arranged 
in a triangular pattern/ 

5392. The method Jof claim 5384, further comprising: 
monitoring a composition of the produced mixture; and 

controlling a pressure in at least a portion of the formation to control the 
composition of the produced mixture. 
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5393. The method of claim 5392, wherein the pressure is controlled by a valve 
proximate to a location where the mimure is produced. 

5394. The method of claim 5392/wherein the pressure is controlled such that pressure 
proximate to one or more of the neat sources is greater than a pressure proximate to a 
location where the fluid is produced. 

5395. The method of claimy5384, wherein an average distance between heat sources is 
between about 2 m to abouy 8 m. 
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formation, the system further comprising a wellhead coupled to the overburden casing 
and a lead-in conductor coupled to the insulated conductor, wherein the wellhead is 
disposed external to the overburden, wherein the wellhead comprises at least one sealing 
flange, and wherein at least the one sealing flange is configurable to couple to the lead-in 
conductor. / 

3459. The system of claim 3427, wherein the system ^further configured to transfer 
heat such that the transferred heat can pyrolyze at least some hydrocarbons in the selected 
section. / 

3460. An in situ method for heating a hydrocarbon containing formation, comprising: 
applying an electrical current to an insiflated conductor to provide heat to at least 

a portion of the formation, wherein the insulafted conductor is disposed within an opening 
in the formation, and wherein the insulatecm;onductor comprises a copper-nickel alloy of 
approximately 7 % nickel by weight to approximately 12 % nickel by weight; and 

allowing the heat to transfer from the insulated conductor to a selected section of 
the formation. / 

3461 . The method of claim 3460, farther comprising supporting the insulated conductor 
on a support member. / 

3462. The method of claim 3460, further comprising supporting the insulated conductor 
on a support member and maintaining a location of the first insulated conductor on the 
support member with a centralifeer. 

3463. The method of claim 3460, wherein the insulated conductor is coupled to two 
additional insulated conductors, wherein the insulated conductor and the two insulated 
conductors are disposed within the opening, and wherein the three insulated conductors 
are electrically coupled in a J-phase Y configuration. 
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3464. The method of claim 3460, wherein an additional insulated conductor is disposed 
within the opening. 



3465. The method of claim 3460, wherein an additional insulated conductor is disposed 
within the opening, and wherein the insulated conductor 2uid the additional insulated 
conductor are electrically coupled in a series configuration. 

3466. The method of claim 3460, wherein an additional insulated conductor is disposed 
within the opening, and wherein the insulated conductor and the additional insulated 
conductor are electrically coupled in a parallel/configuration. 

3467. The method of claim 3460, whereii/the provided heat comprises approximately 
500 W/m to approximately 1 150 W/m. 

3468. The method of claim 3460, wl^erein the copper-nickel alloy is disposed in an 
electrically insulating material. 

3469. The method of claim 3460/wherein the copper-nickel alloy is disposed in an 
electrically insulating material, ai/d wherein the electrically insulating material comprises 
magnesium oxide. 



3470. The method of claim 3460, wherein the copper-nickel alloy is disposed in an 
electrically insulating material wherein the electrically insulating material comprises 
magnesium oxide, and wherejn the magnesium oxide comprises a thickness of at least 
approximately 1 mm. 



3471. The method of claim 
electrically insulating materikl 
aluminum oxide and magnes 



3460, wherein the copper-nickel alloy is disposed in an 
, and wherein the electrically insulating material comprises 
urn oxide. 
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3472. The method of claim 3460, wherein the copper-nickel alloy is disposed in an 
electrically insulating material, wherein the electrically insulating material comprises 
magnesium oxide, wherein the magnesium oxide comprises grain particles, and wherein 
the grain particles are configured to occupy porous spaces wjmin the magnesium oxide. 

3473. The method of claim 3460, wherein the copper-nickel alloy is disposed in an 
electrically insulating material, wherein the insulatina/material is disposed in a sheath, 
and wherein the sheath comprises a corrosion-resistant material. 

3474. The method of claim 3460, wherein the yopper-nickel alloy is disposed in an 
electrically insulating material, wherein the insulating material is disposed in a sheath, 
and wherein the sheath comprises stainless sjfeel. 

3475. The method of claim 3460, furthe/ comprising supporting the insulated conductor 
on a support member and flowing a flui^l into the opening through an orifice in the 
support member. 

3476. The method of claim 3460, fiurther comprising supporting the insulated conductor 
on a support member and flowing d substantially constant amount of fluid into the 
opening through critical flow orifices in the support member. 

3477. The method of claim 346T0, wherein a perforated tube is disposed in the opening 
proximate to the insulated conductor, the method further comprising flowing a fluid into 
the opening through the perforated tube. 



3478. The method of claim 3ft60, wherein a tube is disposed in the opening proximate to 
the insulated conductor, the method further comprising flowing a substantially constant 
amount a fluid into the openir g through critical flow orifices in the tube. 
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3479. The method of claim 3460, further comprising supporting the insulated conductor 
on a support member and flowing a corrosion inhibiting fluid into the opening through an 
orifice in the support member. / 

3480. The method of claim 3460, wherein a perforated tube/s disposed in the opening 
proximate to the insulated conductor, the method further comprising flowing a corrosion 
inhibiting fluid into the opening through the perforated tpe. 

348 1 . The method of claim 3460, further comprising determining a temperature 
distribution in the insulated conductor using an electromagnetic signal provided to the 
insulated conductor. / 

3482. The method of claim 3460, further comprising monitoring a leakage current of the 
insulated conductor. / 

3483. The method of claim 3460, furthey comprising monitoring the applied electrical 
current. / 

3484. The method of claim 3460, funher comprising monitoring a voltage applied to the 
insulated conductor. / 

3485. The method of claim 3460, further comprising monitoring a temperature in the 
insulated conductor with at least one thermocouple. 

3486. The method of claim 3460, further comprising electrically coupling a lead-in 
conductor to the insulated conductor,- wherein the lead-in conductor comprises a low 
resistance conductor configured p generate substantially no heat. 

3487. The method of claim 3460, further comprising electrically coupling a lead-in 
conductor to the insulated conductor using a cold pin transition conductor. 
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3488. The method of claim 3460, further comprising electrically coupling a lead-in 
conductor to the insulated conductor using a cold pin transition conductor, wherein the 
cold pin transition conductor comprises a substantially low resistance insulated 
conductor. 

3489. The method of claim 3460, further comprising coupling an overburden casing to 
the opening, wherein the overburden casing is disposed in ap overburden of the 
formation. 

3490. The method of claim 3460, further comprising coupling an overburden casing to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the overburden casing comprises steel. 

3491. The method of claim 3460, further comprising coupling an overburden casing to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the overburden casing /s further disposed in cement. 

3492. The method of claim 3460, further comprising coupling an overburden casing to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein a packing materia/ is disposed at a junction of the overburden 
casing and the opening. 

3493. The method of claim 3460, further comprising coupling an overburden casing to 
the opening, wherein the overburden aasing is disposed in an overburden of the 
formation, and wherein the method fi/rther comprises inhibiting a flow of fluid between 
the opening and the overburden casiig with a packing material. 



3494. The method of claim 3460, further comprising heating at least the portion of the 



formation to substantially pyrolyze 



3495. A system configured to he* 



at least some hydrocarbons within the formation. 



a hydrocarbon containing formation, comprising: 
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at least three insulated conductors disposed within an opening in the formation, 
wherein at least the three insulated conductors are electrically coupled in a 3-phase Y 
configuration, and wherein at least the three insulated conductors ari configured to 
provide heat to at least a portion of the formation during use; and ' 1 

wherein the system is configured to allow heat to transfer/from at least the three 
insulated conductors to a selected section of the formation durififg use. 

3496. The system of claim 3495, wherein at least the three'insulated conductors are 
further configured to generate heat during application of p electrical current to at least 
the three insulated conductors during use. 

3497. The system of claim 3495, further comprising a support member, wherein the 
support member is configured to support at least the three insulated conductors. 

3498. The system of claim 3495, further comprising a support member and a centralizer, 
wherein the support member is configured to support at least the three insulated 
conductors, and wherein the centralizer is coKifigured to maintain a location of at least the 
three insulated conductors on the support member. 

3499. The system of claim 3495, wherei^l the opening comprises a diameter of at least 
approximately 5 cm. 

3500. The system of claim 3495, further comprising at least one lead-in conductor 
coupled to at least the three insulated conductors, wherein at least the one lead-in 
conductor comprises a low resistance ponductor configured to generate substantially no 
heat. 



350 1 . The system of claim 3495, further comprising at least one lead-in conductor 
coupled to at least the three insulated conductors, wherein at least the one lead-in 
conductor comprises a rubber insulated conductor. 
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3502. The system of claim 3495, further comprising at least one lead-in conductor 
coupled to at least the three insulated conductors, wherein at least the one lead-in 
conductor comprises a copper wire. y*\ 

3503. The system of claim 3495, further comprising aj/least one lead-in conductor 
coupled to at least the three insulated conductors wirtr a cold pin transition conductor. 

3504. The system of claim 3495, further composing at least one lead-in conductor 
coupled to at least the three insulated conductors with a cold pin transition conductor, 
wherein the cold pin transition conductor comprises a substantially low resistance 
insulated conductor. / 

3505. The system of claim 3495, whe/ein at least the three insulated conductors 
comprise a conductor disposed in an Electrically insulating material, and wherein the 
electrically insulating material is disposed in a sheath. 

3506. The system of claim 3495/ wherein at least the three insulated conductors 
comprise a conductor disposed m an electrically insulating material, and wherein the 
conductor comprises a copper-nickel alloy. 

3507. The system of claim 3,495, wherein at least the three insulated conductors 
comprise a conductor disposed in an electrically insulating material, wherein the 
conductor comprises a copper-nickel alloy, and wherein the copper-nickel alloy 
comprises approximately 7/% nickel by weight to approximately 12 % nickel by weight. 

3508. The system of claim 3495, wherein at least the three insulated conductors 
comprise a conductor disp osed in an electrically insulating material, wherein the 
conductor comprises a co] )per-nickel alloy, and wherein the copper-nickel alloy 
comprises approximately 2 % nickel by weight to approximately 6 % nickel by weight. 
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3509. The system of claim 3495, wherein at least the three insulated conductors 
comprise a conductor disposed in an electrically insulating material, and wherein the 
electrically insulating material comprises a thermally conductive material. 

3510. The system of claim 3495, wherein at least the/three insulated conductors 
comprise a conductor disposed in an electrically insulating material, and wherein the 
electrically insulating material comprises magnesium oxide. 

3511. The system of claim 3495, wherein at le^st the three insulated conductors 
comprise a conductor disposed in an electrically insulating material, wherein the 
electrically insulating material comprises magnesium oxide, and wherein the magnesium 
oxide comprises a thickness of at least approximately 1 mm. 

3512. The system of claim 3495, wherein at least the three insulated conductors 
comprise a conductor disposed in an electrically insulating material, and wherein the 
electrically insulating material comprises aluminum oxide and magnesium oxide. 

3513. The system of claim 3495, Wherein the insulated conductor comprises a conductor 
disposed in an electrically insulating material, wherein the electrically insulating material 
comprises magnesium oxide, wherein the magnesium oxide comprises grain particles, 
and wherein the grain particles a^e configured to occupy porous spaces within the 
magnesium oxide. 



3514. The system of claim 34^5, wherein at least the three insulated conductors 
comprise a conductor disposed in an electrically insulating material, and wherein the 



electrically insulating materi 
a corrosion-resistant materia 



3515. The system of claim 
comprise a conductor di 



is disposed in a sheath, and wherein the sheath comprises 



3495, wherein at least the three insulated conductors 
disposed in an electrically insulating material, and wherein the 
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electrically insulating material is disposed in a sheath, and wherein the sheath comprises 
stainless steel. 



3516. The system of claim 3495, wherein at least the three insulated conductors are 
configured to generate radiant heat of approximately 500 W/m to approximately 1 150 
W/m of at least the three insulated conductors during use. 

3517. The system of claim 3495, further compising a support member configured to 
support at least the three insulated conductor/, wherein the support member comprises 
orifices configured to provide fluid flow though the support member into the opening 
during use. 

3518. The system of claim 3495, furfher comprising a support member configured to 
support at least the three insulated conductors, wherein the support member comprises 
critical flow orifices configured to/provide a substantially constant amount of fluid flow 
through the support member inW the opening during use. 

3519. The system of claim 3495, further comprising a tube coupled to at least the three 
insulated conductors, whereat the tube is configured to provide a flow of fluid into the 
opening during use. 

3520. The system of claiin 3495, further comprising a tube coupled to at least the three 
insulated conductors, wherein the tube comprises critical flow orifices configured to 
provide a substantially qonstant amount of fluid flow through the support member into 
the opening during use.] 



3521. The system of 
the opening, wherein 
formation. 



:laim 3495, further comprising an overburden casing coupled to 
tjie overburden casing is disposed in an overburden of the 
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3522. The system of claim 3495, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the overburden casing comprises steel. 



3523. The system of claim 3495, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the overburden casing is further disposed in cement. 

3524. The system of claim 3495, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein a packing material is disposed at a junction of the overburden 
casing and the opening. 

3525. The system of claim 3495, ftirther comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, wherein a packing material is disposed at a junction of the overburden casing 
and the opening, and wherein tne packing material is configured to substantially inhibit a 
flow of fluid between the opemng and the overburden casing during use. 

3526. The system of claim 3495, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, wherein a packing material is disposed at a junction of the overburden casing 
and the opening, and wherein the packing material comprises cement. 



3527. The system of claim 3495, further comprising an overburden casing coupled to 
the opening, wherein the ( verburden casing is disposed in an overburden of the 
formation, the system further comprising a wellhead coupled to the overburden casing 
and a lead-in conductor coupled to the insulated conductor, wherein the wellhead is 
disposed external to the o /erburden, wherein the wellhead comprises at least one sealing 
flange, and wherein at lea^t the one sealing flange is configured to couple to the lead-in 
conductor. 
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3528. The system of claim 3495, wherein the system is further configured to transfer 
heat such that the transferred heat can pyrolyze at least somef hydrocarbons in the selected 
section. / 

3529. A system configurable to heat a hydrocarbon containing formation, comprising: 
at least three insulated conductors configurable to be disposed within an opening 

in the formation, wherein at least the three insulated conductors are electrically coupled 
in a 3 -phase Y configuration, and wherein at least Ahe three insulated conductors are 
further configurable to provide heat to at least a portion of the formation during use; and 
wherein the system is configurable to allow heat to transfer from at least the three 
insulated conductors to a selected section of tpe formation during use. 

3530. The system of claim 3529, whereinM least the three insulated conductors are 
further configurable to generate heat during application of an electrical current to at least 
the three insulated conductors during use. 

3531 . The system of claim 3529, furper comprising a support member, wherein the 
support member is configurable to support at least the three insulated conductors. 

3532. The system of claim 3529, further comprising a support member and a centralizer, 
wherein the support member is configurable to support at least the three insulated 
conductors, and wherein the centralizer is configurable to maintain a location of at least 
the three insulated conductors on the support member. 

3533. The system of claim 3529, wherein the opening comprises a diameter of at least 
approximately 5 cm. / 

3534. The system of claim 3529, further comprising at least one lead-in conductor 
coupled to at least the three insulated conductors, wherein at least the one lead-in 
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conductor comprises a low resistance conductor configurable to generate substantially no 
heat. 

3535. The system of claim 3529, further compiling at least one lead-in conductor 
coupled to at least the three insulated conductors; wherein at least the one lead-in 
conductor comprises a rubber insulated conductor. 

3536. The system of claim 3529, further comprising at least one lead-in conductor 
coupled to at least the three insulated conductors, wherein at least the one lead-in 
conductor comprises a copper wire. 

3537. The system of claim 3529, further comprising at least one lead-in conductor 
coupled to at least the three insulatea conductors with a cold pin transition conductor. 

3538. The system of claim 3529/further comprising at least one lead-in conductor 
coupled to at least the three insulated conductors with a cold pin transition conductor, 
wherein the cold pin transition /onductor comprises a substantially low resistance 
insulated conductor. 

3539. The system of claim/3529, wherein at least the three insulated conductors 
comprise a conductor disposed in an electrically insulating material, and wherein the 
electrically insulating material is disposed in a sheath. 



3540. The system of claim 3529, wherein at least the three insulated conductors 



sposed in an electrically insulating material, and wherein the 
opper-nickel alloy. 



comprise a conductor d 
conductor comprises a 

3541. The system of claim 3529, wherein at least the three insulated conductors 
comprise a conductor disposed in an electrically insulating material, wherein the 
conductor comprises a aopper-nickel alloy, and wherein the copper-nickel alloy 
comprises approximately 7 % nickel by weight to approximately 12 % nickel by weight. 
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3542. The system of claim 3529, wherein at least the three insulated conductors 
comprise a conductor disposed in an electrically insulating material, wherein the 
conductor comprises a copper-nickel alloy, and wheran the copper-nickel alloy 
comprises approximately 2 % nickel by weight to approximately 6 % nickel by weight. 

3543 . The system of claim 3529, wherein at le&st the three insulated conductors 
comprise a conductor disposed in an electrically insulating material, and wherein the 
electrically insulating material comprises a mermally conductive material. 

3544. The system of claim 3529, wherein at least the three insulated conductors 
comprise a conductor disposed in an electrically insulating material, and wherein the 
electrically insulating material comprises magnesium oxide. 

3545. The system of claim 3529, Mierein at least the three insulated conductors 
comprise a conductor disposed iryan electrically insulating material, wherein the 
electrically insulating material comprises magnesium oxide, and wherein the magnesium 
oxide comprises a thickness ofirat least approximately 1 mm. 



3546. The system of claim p529, wherein at least the three insulated conductors 
comprise a conductor disposed in an electrically insulating material, and wherein the 
electrically insulating material comprises aluminum oxide and magnesium oxide. 

3547. The system of clai n 3529, wherein the insulated conductor comprises a conductor 
disposed in an electrically insulating material, wherein the electrically insulating material 
comprises magnesium oxide, wherein the magnesium oxide comprises grain particles, 
and wherein the grain par icles are configurable to occupy porous spaces within the 
magnesium oxide. 



3548. The system of clairri 3529, wherein at least the three insulated conductors 
comprise a conductor disposed in an electrically insulating material, and wherein the 
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electrically insulating material is disposed in a sheath, and wherein the sheath comprises 
a corrosion-resistant material. 

3549. The system of claim 3529, wherein at least theyfliree insulated conductors 
comprise a conductor disposed in an electrically instating material, and wherein the 
electrically insulating material is disposed in a sheath, and wherein the sheath comprises 
stainless steel. / 

3550. The system of claim 3529, wherein a/least the three insulated conductors are 
configurable to generate radiant heat of approximately 500 W/m to approximately 1 150 
W/m during use. / 

3551. The system of claim 3529, further comprising a support member configurable to 
support at least the three insulated conductors, wherein the support member comprises 
orifices configurable to provide fluLfl flow through the support member into the opening 
during use. / 

3552. The system of claim 3529, further comprising a support member configurable to 
support at least the three insulaled conductors, wherein the support member comprises 
critical flow orifices configurable to provide a substantially constant amount of fluid flow 
through the support member mto the opening during use. 

3553. The system of claimp529, further comprising a tube coupled to at least the three 
insulated conductors, wherefin the tube is configurable to provide a flow of fluid into the 
opening during use. f 

3554. The system of claint 3529, further comprising a tube coupled to at least the three 
insulated conductors, wherein the tube comprises critical flow orifices configurable to 
provide a substantially constant amount of fluid flow through the support member into 
the opening during use. 1 
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3555. The system of claim 3529, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation. 

3556. The system of claim 3529, further comprising overburden casing coupled to 
the opening, wherein the overburden casing is dispos/d in an overburden of the 
formation, and wherein the overburden casing comprises steel. 

3557. The system of claim 3529, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing indisposed in an overburden of the 
formation, and wherein the overburden casing is further disposed in cement. 

3558. The system of claim 3529, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein a packing m^ferial is disposed at a junction of the overburden 
casing and the opening. 

3559. The system of claim 3529, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, wherein a packing material is disposed at a junction of the overburden casing 
and the opening, and whereiiythe packing material is configurable to substantially inhibit 
a flow of fluid between the opening and the overburden casing during use. 



3560. The system of claim 3529, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, wherein a paclting material is disposed at a junction of the overburden casing 
and the opening, and wherein the packing material comprises cement. 



3561. The system 
the opening, wherein the 
formation, the system 



of cliim 3529, further comprising an overburden casing coupled to 
overburden casing is disposed in an overburden of the 
ler comprising a wellhead coupled to the overburden casing 
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and a lead-in conductor coupled to the insulated conductor, wherein the wellhead is 
disposed external to the overburden, wherein the wellhead comprises at least one sealing 
flange, and wherein at least the one sealing flange is configurable to couple to the lead-in 
conductor. / 

3562. The system of claim 3529, wherein the system is further configured to transfer 
heat such that the transferred heat can pyrolyze at least some hydrocarbons in the selected 
section. / 

3563. An in situ method for heating a hydrocarbon containing formation, comprising: 
applying an electrical current tc/at least three insulated conductors to provide heat 

to at least a portion of the formation, Avherein at least the three insulated conductors are 
disposed within an opening in the formation; and 

allowing the heat to transfer from at least the three insulated conductors to a 
selected section of the formation^ 

3564. The method of claim p63, further comprising supporting at least the three 
insulated conductors on a support member. 

3565. The method of claim 3563, further comprising supporting at least the three 
insulated conductors on a support member and maintaining a location of at least the three 
insulated conductors on me support member with a centralizer. 

3566. The method of claim 3563, wherein the provided heat comprises approximately 
500 W/m to approximately 1 150 W/m. 

3567. The method of claim 3563, wherein at least the three insulated conductors 
comprise a conductor disposed in an electrically insulating material, and wherein the 
conductor comprises alcopper-nickel alloy. 
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3568. The method of claim 3563, wherein at least the three insulated conductors 
comprise a conductor disposed in an electrically insulating material, wherein the 
conductor comprises a copper-nickel alloy, and wherein tne copper-nickel alloy 
comprises approximately 7 % nickel by weight to approximately 12 % nickel by weight. 

3569. The method of claim 3563, wherein at least/the three insulated conductors 
comprise a conductor disposed in an electrically insulating material, wherein the 
conductor comprises a copper-nickel alloy, andAvherein the copper-nickel alloy 
comprises approximately 2 % nickel by weight to approximately 6 % nickel by weight. 

3570. The method of claim 3563, wherem at least the three insulated conductors 
comprise a conductor disposed in an electrically insulating material, and wherein the 
electrically insulating material comprises magnesium oxide. 

3571 . The method of claim 3563, wherein at least the three insulated conductors 
comprise a conductor disposed in an electrically insulating material, wherein the 
electrically insulating material comprises magnesium oxide, and wherein the magnesium 
oxide comprises a thickness of a/ least approximately 1 mm. 

3572. The method of claim 3663, wherein at least the three insulated conductors 
comprise a conductor disposed in an electrically insulating material, and wherein the 
electrically insulating material comprises aluminum oxide and magnesium oxide. 

3573. The method of claim 3563, wherein at least the three insulated conductors 
comprise a conductor disnjosed in an electrically insulating material, wherein the 
electrically insulating material comprises magnesium oxide, wherein the magnesium 
oxide comprises grain pai tides, and wherein the grain particles are configured to occupy 
porous spaces within the magnesium oxide. 

3574. The method of claim 3563, wherein at least the three insulated conductors 
comprise a conductor disposed in an electrically insulating material, wherein the 
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insulating material is disposed in a sheath, and wherein the sheath comprises a corrosion- 
resistant material. 

3575. The method of claim 3563, wherein at least the three insulated conductors 
comprise a conductor disposed in an electrically insulating material, wherein the 
insulating material is disposed in a sheath, and wherefti the sheath comprises stainless 
steel. / 

3576. The method of claim 3563, further comprising supporting at least the three 
insulated conductors on a support member and flowing a fluid into the opening through 
an orifice in the support member. / 

3577. The method of claim 3563, further comprising supporting at least the three 
insulated conductors on a support memtoer and flowing a substantially constant amount of 
fluid into the opening through critical /flow orifices in the support member. 

3578. The method of claim 3563, wherein a perforated tube is disposed in the opening 
proximate to at least the three insulated conductors, the method further comprising 
flowing a fluid into the opening through the perforated tube. 

3579. The method of claim 3563, wherein a tube is disposed in the opening proximate to 
at least the three insulated conductors, the method further comprising flowing a 
substantially constant amount/ a fluid into the opening through critical flow orifices in the 
tube. / 

3580. The method of claim 3563, further comprising supporting at least the three 
insulated conductors on a support member and flowing a corrosion inhibiting fluid into 
the opening through an orifiqe in the support member. 
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3581. The method of claim 3563, wherein a perforated tube is disposed in the opening 
proximate to at least the three insulated conductors, the method further comprising 
flowing a corrosion inhibiting fluid into the opening through the perforated tube. 

3582. The method of claim 3563, further comprising determining a temperature 
distribution in at least the three insulated conductcjrs using an electromagnetic signal 
provided to the insulated conductor. 

3583. The method of claim 3563, further c^prising monitoring a leakage current of at 
least the three insulated conductors. 

3584. The method of claim 3563, furtl^r comprising monitoring the applied electrical 
current. 

3585. The method of claim 3563, Anther comprising monitoring a voltage applied to at 
least the three insulated conductors. 

3586. The method of claim 3563, further comprising monitoring a temperature in at 
least the three insulated conductors with at least one thermocouple. 

3587. The method of claim/3563, further comprising electrically coupling a lead-in 
conductor to at least the three insulated conductors, wherein the lead-in conductor 
comprises a low resistance/conductor configured to generate substantially no heat. 



3588. The method of claim 3563, further comprising electrically coupling a lead-in 
conductor to at least the three insulated conductors using a cold pin transition conductor. 



3589. The method of c 
conductor to at least the 
wherein the cold pin 
insulated conductor. 



aim 3563, further comprising electrically coupling a lead-in 
three insulated conductors using a cold pin transition conductor, 
transition conductor comprises a substantially low resistance 
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3590. The method of claim 3563, further comprising coupling an overburden casing to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation. 

3591 . The method of claim 3563, further comprising coupling an overburden casing to 
the opening, wherein the overburden casing is dispos/d in an overburden of the 
formation, and wherein the overburden casing comprises steel. 

3592. The method of claim 3563, further comprising coupling an overburden casing to 
the opening, wherein the overburden casing isyuisposed in an overburden of the 
formation, and wherein the overburden casing is further disposed in cement. 

3593. The method of claim 3563, furthe/ comprising coupling an overburden casing to 
the opening, wherein the overburden cassing is disposed in an overburden of the 
formation, and wherein a packing material is disposed at a junction of the overburden 
casing and the opening. / 

3594. The method of claim 3563/ further comprising coupling an overburden casing to 
the opening, wherein the overburaen casing is disposed in an overburden of the 
formation, and wherein the method further comprises inhibiting a flow of fluid between 
the opening and the overburden casing with a packing material. 

3595. The method of claim 6563, further comprising heating at least the portion of the 
formation to substantially pvrolyze at least some of the hydrocarbons within the 
formation. J 

3596. A system configured to heat a hydrocarbon containing formation, comprising: 

a first conductor disposed in a first conduit, wherein the first conduit is disposed 
within an opening in the formation, and wherein the first conductor is configured to 
provide heat to at least a portion of the formation during use; and 
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wherein the system is configured to allow heat to transfer from the first conductor 
to a section of the formation during use. 

3597. The system of claim 3596, wherein the first conductor isoiirther configured to 
generate heat during application of an electrical current to the^ first conductor. 

3598. The system of claim 3596, wherein the first conductor comprises a pipe. 

3599. The system of claim 3596, wherein the first Conductor comprises stainless steel. 

3600. The system of claim 3596, wherein the first conduit comprises stainless steel. 

3601. The system of claim 3596, further comprising a centralizer configured to maintain 
a location of the first conductor within the first conduit. 

3602. The system of claim 3596, further comprising a centralizer configured to maintain 
a location of the first conductor within me first conduit, wherein the centralizer comprises 
ceramic material. / 

3603. The system of claim 3596, ftirther comprising a centralizer configured to maintain 
a location of the first conductor within the first conduit, wherein the centralizer comprises 
ceramic material and stainless steel. 

3604. The system of claim 3596, wherein the opening comprises a diameter of at least 
approximately 5 cm. / 

3605. The system of claim 3596, further comprising a lead-in conductor coupled to the 
first conductor, wherein the lead-in conductor comprises a low resistance conductor 
configured to generate substantially no heat. 
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3606. The system of claim 3596, further comprising a lead-in conductor coupled to the 
first conductor, wherein the lead-in conductor comprises copper. 



3607. The system of claim 3596, further comprising a sliding electrical connector 
coupled to the first conductor. 

3608. The system of claim 3596, further comprising^ sliding electrical connector 
coupled to the first conductor, wherein the sliding electrical connector is further coupled 
to the first conduit. 

3609. The system of claim 3596, further comt/rising a sliding electrical connector 
coupled to the first conductor, wherein the sliding electrical connector is further coupled 
to the first conduit, and wherein the sliding electrical connector is configured to complete 
an electrical circuit with the first conductor and the first conduit. 

3610. The system of claim 3596, further comprising a second conductor disposed within 
the first conduit and at least one sliding electrical connector coupled to the first conductor 
and the second conductor, wherein ac least the one sliding electrical connector is 
configured to generate less heat th^ii the first conductor or the second conductor during 
use. 



3611. The system of claim 3596, wherein the first conduit comprises a first section and 
a second section, wherein a thickness of the first section is greater than a thickness of the 
second section such that heat/radiated from the first conductor to the section along the 



first section of the conduit i 



along the second section of /the conduit 



3612. The system of clair^i 
conduit, wherein the fluid i$ 
substantially inhibit deforrrfction 



less than heat radiated from the first conductor to the section 



3596, further comprising a fluid disposed within the first 
configured to maintain a pressure within the first conduit to 
of the first conduit during use. 
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3613. The system of claim 3596, further comprising a thermally conductive fluid 
disposed within the first conduit. 

3614. The system of claim 3596, further comprising a thern&lly conductive fluid 
disposed within the first conduit, wherein the thermally cqnductive fluid comprises 
helium. 

3615. The system of claim 3596, further comprising a fluid disposed within the first 
conduit, wherein the fluid is configured to substantially inhibit arcing between the first 
conductor and the first conduit during use. 

3616. The system of claim 3596, further comprising a tube disposed within the opening 
external to the first conduit, wherein the tupe is configured to remove vapor produced 
from at least the heated portion of the formation such that a pressure balance is 
maintained between the first conduit anja the opening to substantially inhibit deformation 
of the first conduit during use. 

3617. The system of claim 3596, ^herein the first conductor is further configured to 
generate radiant heat of approximately 650 W/m to approximately 1650 W/m during use. 

361 8. The system of claim 3596, further comprising a second conductor disposed within 
a second conduit and a third conductor disposed within a third conduit, wherein first 
conduit, the second conduit ana the third conduit are disposed in different openings of the 
formation, wherein the first conductor is electrically coupled to the second conductor and 
the third conductor, and wherein the first, second, and third conductors are configured to 
operate in a 3 -phase Y configuration during use. 



3619. The system of claim 3596, further comprising a second conductor disposed within 
the first conduit, wherein the second conductor is electrically coupled to the first 
conductor to form an electrical circuit. 
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3620. The system of claim 3596, further comprising a second conductor disposed within 
the first conduit, wherein the second conductor is electrically coupled to the first 
conductor to form an electrical circuit with a connector. 

362 1 . The system of claim 3596, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an/overburden of the 
formation. / 

3622. The system of claim 3596, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the overburden casing comprises steel. 

3623. The system of claim 3596, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing indisposed in an overburden of the 
formation, and wherein the overburden casing is further disposed in cement. 

3624. The system of claim 3596, furthe/ comprising an overburden casing coupled to 
the opening, wherein the overburden ca/ing is disposed in an overburden of the 
formation, and wherein a packing material is disposed at a junction of the overburden 
casing and the opening. / 

3625. The system of claim 3596, ftirther comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, wherein a packing material is disposed at a junction of the overburden casing 
and the opening, and wherein thd packing material is further configured to substantially 
inhibit a flow of fluid between tne opening and the overburden casing during use. 

3626. The system of claim 3596, further comprising an overburden casing coupled to 
the opening and a substantially low resistance conductor disposed within the overburden 
casing, wherein the substantial^ low resistance conductor is electrically coupled to the 
first conductor. 1 
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3627. The system of claim 3596, further comprising an overburden casing coupled to 
the opening and a substantially low resistance conductor disposed within the overburden 



casing, wherein the substantially low resistance conductor is electrically coupled to the 
first conductor, and wherein the substantially low resistance Conductor comprises carbon 
steel. 



3628. The system of claim 3596, further comprising an overburden casing coupled to 
the opening and a substantially low resistance conductor disposed within the overburden 
casing and a centralizer configured to support the substantially low resistance conductor 
within the overburden casing. 

3629. The system of claim 3596, wherein th/ heated section of the formation is 
substantially pyrolyzed. 

3630. A system configurable to heat a hydrocarbon containing formation, comprising: 
a first conductor configurable to be disposed in a first conduit, wherein the first 

conduit is configurable to be disposed^ within an opening in the formation, and wherein 
the first conductor is further configi^able to provide heat to at least a portion of the 
formation during use; and 

wherein the system is configurable to allow heat to transfer from the first 
conductor to a section of the formation during use. 



363 1 . The system of claim 3630, wherein the first conductor is further configurable to 
generate heat during application of an electrical current to the first conductor. 



3632. The system of claim 



3633. The system of claim 



3630, wherein the first conductor comprises a pipe. 



3630, wherein the first conductor comprises stainless steel. 



3634. 



The system of claim 3630, wherein the first conduit comprises stainless steel. 
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3635. The system of claim 3630, further comprising a centralizer configurable to 
maintain a location of the first conductor within the first conduit. 

3636. The system of claim 3630, further comprising a centralizer configurable to 
maintain a location of the first conductor within the firs/conduit, wherein the centralizer 
comprises ceramic material. / 

3637. The system of claim 3630, further comprising a centralizer configurable to 
maintain a location of the first conductor within/the first conduit, wherein the centralizer 
comprises ceramic material and stainless steel/ 

3638. The system of claim 3630, wherein the opening comprises a diameter of at least 
approximately 5 cm. / 

3639. The system of claim 3630, further comprising a lead-in conductor coupled to the 
first conductor, wherein the lead-in conductor comprises a low resistance conductor 
configurable to generate substantially no heat. 

3640. The system of claim 36j0, further comprising a lead-in conductor coupled to the 
first conductor, wherein the lead-in conductor comprises copper. 

3641 . The system of claim/5630, further comprising a sliding electrical connector 
coupled to the first conductor. 

3642. The system of ch 
coupled to the first condi 
to the first conduit. 

3643. The system of claim 3630, further comprising a sliding electrical connector 
coupled to the first conductor, wherein the sliding electrical connector is further coupled 



3630, further comprising a sliding electrical connector 
Jctor, wherein the sliding electrical connector is further coupled 
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to the first conduit, and wherein the sliding electrical connector is configurable to 
complete an electrical circuit with the first conductor and the first conduit. 

h 

3644. The system of claim 3630, further comprising a second conductor disposed within 
the first conduit and at least one sliding electrical connector coupled to the first conductor 
and the second conductor, wherein at least the one sliding electrical connector is 
configurable to generate less heat than the first conductor or the second conductor during 
use. 

3645. The system of claim 3630, wherein th^ first conduit comprises a first section and 
a second section, wherein a thickness of the^first section is greater than a thickness of the 
second section such that heat radiated from the first conductor to the section along the 
first section of the conduit is less than heat radiated from the first conductor to the section 
along the second section of the condu;r. 

3646. The system of claim 3630 jfurther comprising a fluid disposed within the first 
conduit, wherein the fluid is configurable to maintain a pressure within the first conduit 
to substantially inhibit deformafion of the first conduit during use. 

3647. The system of claim #630, further comprising a thermally conductive fluid 
disposed within the first conduit. 

3648. The system of claim 3630, further comprising a thermally conductive fluid 
disposed within the first £onduit, wherein the thermally conductive fluid comprises 
helium. 



3649. The system of dlaim 
conduit, wherein the 
conductor and the first 



fliid 



3630, further comprising a fluid disposed within the first 
is configurable to substantially inhibit arcing between the first 
conduit during use. 
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3650. The system of claim 3630, further comprising a tube disposed within the opening 
external to the first conduit, wherein the tube is configurable to remove vapor produced 
from at least the heated portion of the formation such thatla pressure balance is 
maintained between the first conduit and the opening to Substantially inhibit deformation 
of the first conduit during use. 

365 1 . The system of claim 363'0, wherein the firs/conductor is further configurable to 
generate radiant heat of approximately 650 W/m/to approximately 1650 W/m during use. 

3652. The system of claim 3630, further comprising a second conductor disposed within 
a second conduit and a third conductor disposed within a third conduit, wherein first 
conduit, the second conduit and the thirdrconduit are disposed in different openings of the 
formation, wherein the first conductor is electrically coupled to the second conductor and 
the third conductor, and wherein the first, second, and third conductors are configurable 
to operate in a 3 -phase Y configuration during use. 

3653. The system of claim 3630, further comprising a second conductor disposed within 
the first conduit, wherein the second conductor is electrically coupled to the first 
conductor to form an electrical circuit. 

3654. The system of claim/ 3630, further comprising a second conductor disposed within 
the first conduit, wherein tne second conductor is electrically coupled to the first 
conductor to form an elecirical circuit with a connector. 



3655. The system 
the opening, wherein the 
formation. 



of cl4im 3630, further comprising an overburden casing coupled to 
overburden casing is disposed in an overburden of the 



3656. The system of claim 3630, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the overburden casing comprises steel. 
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3657. The system of claim 3630, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the overburden casing is further disposed in cement. 

3658. The system of claim 3630, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in m overburden of the 
formation, and wherein a packing material is disposed at/a junction of the overburden 
casing and the opening. / 

3659. The system of claim 3630, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is deposed in an overburden of the 
formation, wherein a packing material is disposed at a junction of the overburden casing 
and the opening, and wherein the packing material is further configurable to substantially 
inhibit a flow of fluid between the opening? and the overburden casing during use. 

3660. The system of claim 3630, furtl/er comprising an overburden casing coupled to 
the opening and a substantially low r/sistance conductor disposed within the overburden 
casing, wherein the substantially low resistance conductor is electrically coupled to the 
first conductor. / 

3661. The system of claim 363/0, further comprising an overburden casing coupled to 
the opening and a substantially/low resistance conductor disposed within the overburden 
casing, wherein the substantially low resistance conductor is electrically coupled to the 
first conductor, and wherein yne substantially low resistance conductor comprises carbon 
steel. 

3662. The system of claim 
the opening and a substantia 
casing and a centralizer cor 
within the overburden casir 



3630, further comprising an overburden casing coupled to 
jilly low resistance conductor disposed within the overburden 
figurable to support the substantially low resistance conductor 
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3663. The system of claim 3630, wherein the heated section of the formation is 
substantially pyrolyzed. * 

/ < 

3664. An in situ method for heating a hydrocarbon containing formation, comprising: 
applying an electrical current to a first conductop4o provide heat to at least a 

portion of the formation, wherein the first conductor is disposed in a first conduit, and 
wherein the first conduit is disposed within an opening in the formation; and 

allowing the heat to transfer from the firstyconductor to a section of the formation. 

3665. The method of claim 3664, wherein the first conductor comprises a pipe. 

3666. The method of claim 3664, wherein the first conductor comprises stainless steel. 

3667. The method of claim 3664, wh/rein the first conduit comprises stainless steel. 

3668. The method of claim 3664, 
conductor in the first conduit with 

3669. The method of claim 366ft, further comprising maintaining a location of the first 
conductor in the first conduit wjfth a centralizer, wherein the centralizer comprises 
ceramic material. / 

3670. The method of claim B664, further comprising maintaining a location of the first 
conductor in the first conduit with a centralizer, wherein the centralizer comprises 
ceramic material and stainless steel. 

3671 . The method of claii i 3664, further comprising coupling a sliding electrical 
connector to the first conductor. 

I 



ther comprising maintaining a location of the first 
centralizer. 
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3672. The method of claim 3664, further comprising electrically coupling a sliding 
electrical connector to the first conductor and the first conduit, wherein the first conduit 
comprises an electrical lead configured to complete an electrical circuit with the first 
conductor. 

3673. The method of claim 3664, further comprising coupling a sliding electrical 
connector to the first conductor and the first conduit, whecfein the first conduit comprises 
an electrical lead configured to complete an electrical circuit with the first conductor, and 
wherein the generated heat comprises approximately Tp percent generated by the first 
conduit. 

3674. The method of claim 3664, wherein the provided heat comprises approximately 
650 W/m to approximately 1650 W/m. 

3675. The method of claim 3664, further o&mprising determining a temperature 
distribution in the first conduit using an electromagnetic signal provided to the conduit. 

3676. The method of claim 3664, further comprising monitoring the applied electrical 
current. 

3677. The method of claim 3664, /urther comprising monitoring a voltage applied to the 
first conductor. 

3678. The method of claim 36^4, further comprising monitoring a temperature in the 
conduit with at least one thermocouple. 



3679. The method of claim 3664, further comprising coupling an overburden casing to 
the opening, wherein the overt urden casing is disposed in an overburden of the 
formation. 
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3680. The method of claim 3664, further comprising coupling an overburden casing to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the overburden casing comprises steel. 

368 1 . The method of claim 3664, further comprising coupling an overburden casing to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the overburden casing is further disposed in cement. 

3682. The method of claim 3664, further comprisingycoupling an overburden casing to 
the opening, wherein the overburden casing is dispo/ed in an overburden of the 
formation, and wherein a packing material is disposed at a junction of the overburden 
casing and the opening. / 

3683. The method of claim 3664, further comprising coupling an overburden casing to 
the opening, wherein the overburden casingas disposed in an overburden of the 
formation, and wherein the method further comprises inhibiting a flow of fluid between 
the opening and the overburden casing with a packing material. 

3684. The method of claim 3664, further comprising coupling an overburden casing to 
the opening, wherein a substantially low resistance conductor is disposed within the 
overburden casing, and wherein tpe substantially low resistance conductor is electrically 
coupled to the first conductor. / 

3685. The method of claimyS664, further comprising coupling an overburden casing to 
the opening, wherein a substantially low resistance conductor is disposed within the 
overburden casing, whereim the substantially low resistance conductor is electrically 
coupled to the first conductor, and wherein the substantially low resistance conductor 
comprises carbon steel. 

3686. The method of claim 3664, further comprising coupling an overburden casing to 
the opening, wherein a substantially low resistance conductor is disposed within the 
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overburden casing, wherein the substantially low resistance conductor is electrically 
coupled to the first conductor, and wherein the method further comprises maintaining a 
location of the substantially low resistance conductor in the overburden casing with a 
centralizer support. 

3687. The method of claim 3664, further comprisingyelectrically coupling a lead-in 
conductor to the first conductor, wherein the lead-iiyconductor comprises a low 
resistance conductor configured to generate substantially no heat. 

3688. The method of claim 3664, further comprising electrically coupling a lead-in 
conductor to the first conductor, wherein the/lead-in conductor comprises copper. 

3689. The method of claim 3664, further comprising maintaining a sufficient pressure 
between the first conduit and the formation to substantially inhibit deformation of the 
first conduit. 

3690. The method of claim 3664/ further comprising providing a thermally conductive 
fluid within the first conduit. 

3691 . The method of claim 2664, further comprising providing a thermally conductive 
fluid within the first conduit; wherein the thermally conductive fluid comprises helium. 



3692. The method of claftm 3664, further comprising inhibiting arcing between the first 
conductor and the first conduit with a fluid disposed within the first conduit. 



3693. The method of 



opening usmg a 
control a pressure in 



through a perforated 



laim 3664, further comprising removing a vapor from the 
perforated tube disposed proximate to the first conduit in the opening to 
tHe opening. 



3694. The method of claim 3664, further comprising flowing a corrosion inhibiting fluid 



ti^ 



be disposed proximate to the first conduit in the opening. 



803 



Conley, Rose & Tayon, P C. 



3695. The method of claim 3664, wherein a second conductor is disposed within the 
first conduit, wherein the second conductor is electrically coupled to the first conductor to 
form an electrical circuit. h 

3696. The method of claim 3664, wherein a secom conductor is disposed within the 
first conduit, wherein the second conductor is electrically coupled to the first conductor 
with a connector. / 

3697. The method of claim 3664, wherein/a second conductor is disposed within a 
second conduit and a third conductor is disposed within a third conduit, wherein the 
second conduit and the third conduit arc disposed in different openings of the formation, 
wherein the first conductor is electrically coupled to the second conductor and the third 
conductor, and wherein the first, seofond, and third conductors are configured to operate 
in a 3 -phase Y configuration. / 

3698. The method of claim 36*64, wherein a second conductor is disposed within the 
first conduit, wherein at leastyone sliding electrical connector is coupled to the first 
conductor and the second cdnductor, and wherein heat generated by at least the one 
sliding electrical connecto/ is less than heat generated by the first conductor or the second 
conductor. / 

3699. The method of alaim 3664, wherein the first conduit comprises a first section and 
a second section, wherein a thickness of the first section is greater than a thickness of the 
second section such tHat heat radiated from the first conductor to the section along the 
first section of the conduit is less than heat radiated from the first conductor to the section 
along the second sec ion of the conduit. 

3700. The method of claim 3664, further comprising flowing an oxidizing fluid through 
an orifice in the first conduit. 
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3701 . The method of claim 3664, further comprising disposing a perforated tube 
proximate to the first conduit and flowing an oxidizing fluid through the perforated tube. 

3702. The method of claim 3664, further comprising heating at least the portion of the 
formation to substantially pyrolyze at least some of tWe carbon within the formation. 

3703. A system configured to heat a hydrocarbon containing formation, comprising: 

a first conductor disposed in a first conmiit, wherein the first conduit is disposed 
within a first opening in the formation; / 

a second conductor disposed in a second conduit, wherein the second conduit is 
disposed within a second opening in the/formation; 

a third conductor disposed in a/third conduit, wherein the third conduit is disposed 
within a third opening in the formation, wherein the first, second, and third conductors 
are electrically coupled in a 3 -phase Y configuration, and wherein the first, second, and 
third conductors are configured tp provide heat to at least a portion of the formation 
during use; and / 

wherein the system is configured to allow heat to transfer from the first, second, 
and third conductors to a selected section of the formation during use. 

3704. The system of claifai 3703, wherein the first, second, and third conductors are 
further configured to generate heat during application of an electrical current to the first 
conductor. / 

3705. The system off claim 3703, wherein the first, second, and third conductors 
comprise a pipe. / 

3706. The system )f claim 3703, wherein the first, second, and third conductors 
comprise stainless steel. 

3707. The system )f claim 3703, wherein the first, second, and third openings comprise 
a diameter of at lea^approximately 5 cm. 

805 Conley, Rose & Tayon, PC. 



3708. The system of claim 3703, further comprising a first sliding electrical connector 
coupled to the first conductor and a second sliding electrical connector coupled to the 

second conductor and a third sliding electrical connector coupled to the third conductor. 

y 

3709. The system of claim 3703, further comprising a first sliding electrical connector 
coupled to the first conductor, wherein the f^/st sliding electrical connector is further 
coupled to the first conduit. 

3710. The system of claim 3703, further comprising a second sliding electrical 
connector coupled to the second conductor, wherein the second sliding electrical 
connector is further coupled to the second conduit. 

371 1. The system of claim 3701, further comprising a third sliding electrical connector 
coupled to the third conductor, ywherein the third sliding electrical connector is further 
coupled to the third conduit. 

3712. The system of claim 3703, wherein each of the first, second, and third conduits 
comprises a first section and a second section, wherein a thickness of the first section is 
greater than a thickness of the second section such that heat radiated from each of the 
first, second, and third conductors to the section along the first section of each of the 
conduits is less than heat radiated from the first, second, and third conductors to the 
section along the second section of each of the conduits. 



3713. The system of claim 3703, further comprising a fluid disposed within the first, 
second, and third conduits, wherein the fluid is configured to maintain a pressure within 
the first conduit to substantially inhibit deformation of the first, second, and third 
conduits during use 



3714. The system 
disposed within th 



of claim 3703, further comprising a thermally (conductive fluid 
first, second, and third conduits. 
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3715. The system of claim 3703, further comprising a thermally conductive fluid 
disposed within the first, second, and third conduits, wherein the thermally conductive 
fluid comprises helium. / 

3716. The system of claim 3703, further comprising a fluid disposed within the first, 
second, and third conduits, wherein the fluid is configured to substantially inhibit arcing 
between the first, second, and third conductors and the first, second, and third conduits 
during use. / 

3717. The system of claim 3703, further comprising at least one tube disposed within 
the first, second, and third opening external to the first, second, and third conduits, 
wherein at least the one tube is configured to remove vapor produced from at least the 
heated portion of the formation such that a pressure balance is maintained between the 
first, second, and third conduits/ and the first, second, and third openings to substantially 
inhibit deformation of the first second, and third conduits during use. 

3718. The system of clairry3703, wherein the first, second, and third conductors are 
further configured to generate radiant heat of approximately 650 W/m to approximately 
1650 W/m during use. / 

3719. The system of claim 3703, further comprising at least one overburden casing 
coupled to the first, sedbnd, and third openings, wherein at least the one overburden 
casing is disposed in a|n overburden of the formation. 

3720. The system of claim 3703, further comprising at least one overburden casing 
coupled to the first, second, and third openings, wherein at least the one overburden 
casing is disposed ir an overburden of the formation, and wherein at least the one 
overburden casing c emprises steel. 
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3721 . The system of claim 3703, further comprising at least one overburden casing 
coupled to the first, second, and third openings, wherein at least the one overburden 
casing is disposed in an overburden of the formation, and wherein at least the one 
overburden casing is further disposed in cement. 

3722. The system of claim 3703, further comprising at least one overburden casing 
coupled to the first, second, and third openings; wherein at least the one overburden 
casing is disposed in an overburden of the formation, and wherein a packing material is 
disposed at a junction of at least the one oyerburden casing and the first, second, and third 
openings. 

3723. The system of claim 3703, fumher comprising at least one overburden casing 
coupled to the first, second, and thira openings, wherein at least the one overburden 
casing is disposed in an overburden of the formation, wherein a packing material is 
disposed at a junction of at least me one overburden casing and the first, second, and third 
openings, and wherein the packing material is further configured to substantially inhibit a 
flow of fluid between the first/second, and third opening and at least the one overburden 
casing during use. 

3724. The system of clain^3703, wherein the heated section of the formation is 
substantially pyrolyzed. 



3725. A system configurable to heat a hydrocarbon containing formation, comprising: 
a first conductor tonfigurable to be disposed in a first conduit, wherein the first 

conduit is configurable yo be disposed within a first opening in the formation; 

a second conductor configurable to be disposed in a second conduit, wherein the 

second conduit is configurable to be disposed within a second opening in the formation; 
a third conductor configurable to be disposed in a third conduit, wherein the third 

conduit is configurable to be disposed within a third opening in the formation, wherein 

the first, second, and third conductors are further configurable to be electrically coupled 
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in a 3 -phase Y configuration, and wherein the first, second, and third conductors are 
further configurable to provide heat to at least a portion of the formation during use; and 
wherein the system is configurable to allow heat to transfer from the first, second, 
and third conductors to a selected section of the formatioia during use. 

3726. The system of claim 3725, wherein the first, second, and third conductors are 
further configurable to generate heat during application of an electrical current to the first 
conductor. 

3727. The system of claim 3725, wherein th^ first, second, and third conductors 
comprise a pipe. 

3728. The system of claim 3725, whereyd the first, second, and third conductors 
comprise stainless steel. 

3729. The system of claim 3725, wherein the first, second, and third opening comprise a 
diameter of at least approximately 5/cm. 

3730. The system of claim 3725/ further comprising a first sliding electrical connector 
coupled to the first conductor anp a second sliding electrical connector coupled to the 
second conductor and a third sliding electrical connector coupled to the third conductor. 

373 1 . The system of claim 3tf25, further comprising a first sliding electrical connector 
coupled to the first conducto/, wherein the first sliding electrical connector is further 
coupled to the first conduit. 



3732. The system of clairfi 3725, further comprising a second sliding electrical 
connector coupled to the second conductor, wherein the second sliding electrical 
connector is further coupled to the second conduit. 
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3733. The system of claim 3725, further comprising a third sliding electrical connector 
coupled to the third conductor, wherein the third sliding electrical connector is further 
coupled to the third conduit. 

3734. The system of claim 3725, wherein each of the'first, second, and third conduits 
comprises a first section and a second section, wherein a thickness of the first section is 
greater than a thickness of the second section sucVl that heat radiated from each of the 
first, second, and third conductors to the sectiorr along the first section of each of the 
conduits is less than heat radiated from the first, second, and third conductors to the 
section along the second section of each of the conduits. 

3735. The system of claim 3725, further comprising a fluid disposed within the first, 
second, and third conduits, wherein the fluid is configurable to maintain a pressure within 
the first conduit to substantially inhitjlt deformation of the first, second, and third 
conduits during use. 

3736. The system of claim 372& further comprising a thermally conductive fluid 
disposed within the first, secon/1, and third conduits. 

3737. The system of claim #725, further comprising a thermally conductive fluid 
disposed within the first, second, and third conduits, wherein the thermally conductive 
fluid comprises helium. 



3738. The system of claim 3725, further comprising a fluid disposed within the first, 
second, and third conduits, wherein the fluid is configurable to substantially inhibit arcing 
between the first, second, and third conductors and the first, second, and third conduits 
during use. 



3739. The system o 
the first, second, anc 



claim 3725, further comprising at least one tube disposed within 
third openings external to the first, second, and third conduits, 



wherein at least the ©ne tube is configurable to remove vapor produced from at least the 
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heated portion of the formation such that a pressure balance is maintained between the 
first, second, and third conduits and the first, second, and third openings to substantially 
inhibit deformation of the first, second, and third conduits during use. 

3740. The system of claim 3725, wherein the first, second, and third conductors are 
further configurable to generate radiant heat ©^approximately 650 W/m to approximately 
1650 W/m during use. 

3741 . The system of claim 3725, further/ comprising at least one overburden casing 
coupled to the first, second, and third openings, wherein at least the one overburden 
casing is disposed in an overburden of the formation. 

3742. The system of claim 3725, further comprising at least one overburden casing 
coupled to the first, second, and tttird openings, wherein at least the one overburden 
casing is disposed in an overburaen of the formation, and wherein at least the one 
overburden casing comprises steel. 

3743. The system of clainy3725, further comprising at least one overburden casing 
coupled to the first, second; and third openings, wherein at least the one overburden 
casing is disposed in an overburden of the formation, and wherein at least the one 
overburden casing is fuirher disposed in cement. 



3744. The system oficlaim 3725, further comprising at least one overburden casing 
coupled to the first, second, and third openings, wherein at least the one overburden 
casing is disposed in an overburden of the formation, and wherein a packing material is 



disposed at ajunct 
openings. 



on of at least the one overburden casing and the first, second, and third 



3745. The syster i of claim 3725, further comprising at least one overburden casing 
coupled to the firsx, second, and third openings, wherein at least the one overburden 
casing is disposed m an overburden of the formation, wherein a packing material is 
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disposed at a junction of at least the one overburden casing and the first, second, and third 
openings, and wherein the packing material is further configurable to substantially inhibit 
a flow of fluid between the first, second, and third opening and at least the one 
overburden casing during use. 

3746. The system of claim 3725, wherein the heatecj/section of the formation is 
substantially pyrolyzed. 

3747. An in situ method for heating a hydrocafton containing formation, comprising: 
applying an electrical current to a first/conductor to provide heat to at least a 

portion of the formation, wherein the first conductor is disposed in a first conduit, and 
wherein the first conduit is disposed within a first opening in the formation; 

applying an electrical current to a second conductor to provide heat to at least a 
portion of the formation, wherein the second conductor is disposed in a second conduit, 
and wherein the second conduit is di/posed within a second opening in the formation; 

applying an electrical current to a third conductor to provide heat to at least a 
portion of the formation, wherein/The third conductor is disposed in a third conduit, and, 
wherein the third conduit is disposed within a third opening in the formation; and 

allowing the heat to transfer from the first, second, and third conductors to a 
selected section of the formation. 

* / 

3748. The method of cla#n 3747, wherein the first, second, and third conductors 
comprise a pipe. 



3749. The method of 
comprise stainless steel 



aim 3747, wherein the first, second, and third conductors 



3750. The method of ^laim 3747, wherein the first, second, and third conduits comprise 
stainless steel. 
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375 1 . The method of claim 3747, wherein the provided heat comprises approximately 
650 W/m to approximately 1650 W/m. 

3752. The method of claim 3747, further comprising determining a temperature 
distribution in the first, second, and third conduits using4n electromagnetic signal 
provided to the first, second, and third conduits. 

3753. The method of claim 3747, further composing monitoring the applied electrical 
current. 

3754. The method of claim 3747, further /omprising monitoring a voltage applied to the 
first, second, and third conductors. 

3755. The method of claim 3747, funher comprising monitoring a temperature in the 
first, second, and third conduits witn at least one thermocouple. 

3756. The method of claim 3747, further comprising maintaining a sufficient pressure 
between the first, second, and tMird conduits and the first, second, and third openings to 
substantially inhibit deformation of the first, second, and third conduits. 

3757. The method of claint 3747, further comprising providing a thermally conductive 
fluid within the first, second, and third conduits. 

3758. The method of cliim 3747, further comprising providing a thermally conductive 
fluid within the first, second, and third conduits, wherein the thermally conductive fluid 
comprises helium. 



3759. The method o: 
second, and third 
disposed within the 



claim 3747, further comprising inhibiting arcing between the first, 
conductors and the first, second, and third conduits with a fluid 
fifrst, second, and third conduits. 
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3760. The method of claim 3747, further comprising removing a vapor from the first, 
second, and third openings using at least one perforated tube disposed proximate to the 
first, second, and third conduits in the first, second, and third openings to control a 
pressure in the first, second, and third openings. 

3761. The method of claim 3747, wherein the first, second, and third conduits comprise 
a first section and a second section, wherein a thickness of thp first section is greater than 
a thickness of the second section such that heat radiated from the first, second, and third 
conductors to the section along the first section of the first, second, and third conduits is 
less than heat radiated from the first, second, and third Conductors to the section along the 
second section of the first, second, and third conduits^ 

3762. The method of claim 3747, further compulsing flowing an oxidizing fluid through 
an orifice in the first, second, and third conduit 

3763. The method of claim 3747, further pmprising heating at least the portion of the 
formation to substantially pyrolyze at leasrc some of the carbon within the formation. 

3764. A system configured to heat a hydrocarbon containing formation, comprising: 
a first conductor disposed in f conduit, wherein the conduit is disposed within an 

opening in the formation; and 

a second conductor disposed in the conduit, wherein the second conductor is 
electrically coupled to the first conductor with a connector, and wherein the first and 
second conductors are configured to provide heat to at least a portion of the formation 
during use; and 

wherein the system is Configured to allow heat to transfer from the first and 
second conductors to a selected section of the formation during use. 



3765. The system of claim 
generate heat during appli 



764, wherein the first conductor is further configured to 
icajtion of an electrical current to the first conductor. 
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3766. The system of claim 3764, wherein the first and second conductors comprise a 
pipe. 



3767. The system of claim 3764, wherein the first and second conductors comprise 
stainless steel. 

3768. The system of claim 3764, wherein the conduit comprises stainless steel. 

3769. The system of claim 3764, further comprising i. centralizer configured to maintain 
a location of the first and second conductors within me conduit. 

3770. The system of claim 3764, further comprising a centralizer configured to maintain 
a location of the first and second conductors within the conduit, wherein the centralizer 
comprises ceramic material. 

3771. The system of claim 3764, further comprising a centralizer configured to maintain 
a location of the first and second conductors within the conduit, wherein the centralizer 
comprises ceramic material and stainl/ss steel. 

3772. The system of claim 3764, ^herein the opening comprises a diameter of at least 
approximately 5 cm. 

3773. The system of claim 37©4, further comprising a lead-in conductor coupled to the 
first and second conductors, wherein the lead-in conductor comprises a low resistance 
conductor configured to gene/ate substantially no heat. 



3774. The system of claim/3764, further comprising a lead-in conductor coupled to the 
first and second conductors! wherein the lead-in conductor comprises copper. 



3775. The system of claim 
second section, wherein a 



3764, wherein the conduit comprises a first section and a 
thickness of the first section is greater than a thickness of the 
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second section such that heat radiated from the first conductor to the section along the 
first section of the conduit is less than heat radiated from the first conductor to the section 
along the second section of the conduit. 



3776. The system of claim 3764, further comprising a fluid disbosed within the conduit, 
wherein the fluid is configured to maintain a pressure within tfye conduit to substantially 
inhibit deformation of the conduit during use. 

3777. The system of claim 3764, further comprising a thermally conductive fluid 
disposed within the conduit. 

3778. The system of claim 3764, further comprising a thermally conductive fluid 
disposed within the conduit, wherein the thermally conductive fluid comprises helium. 

3779. The system of claim 3764, further comprising a fluid disposed within the conduit, 
wherein the fluid is configured to substantially inhibit arcing between the first and second 
conductors and the conduit during use. 

3780. The system of claim 3764, further comprising a tube disposed within the opening 
external to the conduit, wherein the ti/be is configured to remove vapor produced from at 
least the heated portion of the formaf ion such that a pressure balance is maintained 
between the conduit and the openirjg to substantially inhibit deformation of the conduit 
during use. 



3781. The system of claim 3764, wherein the first and second conductors are further 



configured to generate radiant h 
W/m during use. 



37<)4 



3782. The system of claim 
the opening, wherein the overb 
formation. 



at of approximately 650 W/m to approximately 1650 



, further comprising an overburden casing coupled to 
orden casing is disposed in an overburden of the 
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3783. The system of claim 3764, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the overburden casing comprises ste£l. 

3784. The system of claim 3764, further comprising aiVoverburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the overburden casing is fui^ner disposed in cement. 

3785. The system of claim 3764, further composing an overburden casing coupled to 
the opening, wherein the overburden casing isydisposed in an overburden of the 
formation, and wherein a packing material is/disposed at a junction of the overburden 
casing and the opening. 

3786. The system of claim 3764, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, wherein a packing material is disposed at a junction of the overburden casing 
and the opening, and wherein the packing material is further configured to substantially 
inhibit a flow of fluid between th&opening and the overburden casing during use. 

3787. The system of claim 37^4, wherein the heated section of the formation is 
substantially pyrolyzed. 



3788. A system configurable to heat a hydrocarbon containing formation, comprising: 
a first conductor configurable to be disposed in a conduit, wherein the conduit is 
configurable to be disposed/ within an opening in the formation; and 

configurable to be disposed in the conduit, wherein the second 
be electrically coupled to the first conductor with a 
Irst and second conductors are further configurable to 



a second conductor 
conductor is configurable t3 
connector, and wherein the 



provide heat to at least a portion of the formation during use; and 
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wherein the system is configurable to allow heat to transfer from the first and 
second conductors to a selected section of the formation during use. 

3789. The system of claim 3788, wherein the first conducto/is further configurable to 
generate heat during application of an electrical current tome first conductor. 

3790. The system of claim 3788, wherein the first ana second conductors comprise a 
pipe. / 

3791 . The system of claim 3788, wherein the mst and second conductors comprise 
stainless steel. / 

3792. The system of claim 3788, wherem the conduit comprises stainless steel. 

3793. The system of claim 3788, further comprising a centralizer configurable to 
maintain a location of the first and s/cond conductors within the conduit. 

3794. The system of claim 3788( further comprising a centralizer configurable to 
maintain a location of the first and second conductors within the conduit, wherein the 
centralizer comprises ceramic material. 

3795. The system of claim B788, further comprising a centralizer configurable to 
maintain a location of the first and second conductors within the conduit, wherein the 
centralizer comprises ceramic material and stainless steel. 

3796. The system of claim 3788, wherein the opening comprises a diameter of at least 
approximately 5 cm. 

3797. The system of chim 3788, further comprising a lead-in conductor coupled to the 
first and second conductors, wherein the lead-in conductor comprises a low resistance 
conductor configurable 1 3 generate substantially no heat. 
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3798. The system of claim 3788, further comprising a lead-in conductor coupled to the 
first and second conductors, wherein the lead-in conductor comprises copper. 

3799. The system of claim 3788, wherein the conduit comprises a first section and a 
second section, wherein a thickness of the first section is greater than a thickness of the 
second section such that heat radiated from the first conductor to the section along the 
first section of the conduit is less than heat radiated from the first conductor to the section 
along the second section of the conduit. / 

3800. The system of claim 3788, further comprising a fluid disposed within the conduit, 
wherein the fluid is configurable to maintain ^pressure within the conduit to substantially 
inhibit deformation of the conduit during use. 

3801 . The system of claim 3788, further comprising a thermally conductive fluid 
disposed within the conduit. / 



3802. The system of claim 3788, further comprising a thermally conductive fluid 
disposed within the conduit, where/n the thermally conductive fluid comprises helium. 

3803. The system of claim 3788, further comprising a fluid disposed within the conduit, 
wherein the fluid is configurable to substantially inhibit arcing between the first and 
second conductors and the conduit during use. 

3804. The system of claim i788, further comprising a tube disposed within the opening 
external to the conduit, whei ein the tube is configurable to remove vapor produced from 
at least the heated portion of the formation such that a pressure balance is maintained 
between the conduit and the opening to substantially inhibit deformation of the conduit 
during use. 
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3805. The system of claim 3788, wherein the first and second conductors are further 
configurable to generate radiant heat of approximately 650 W/m to approximately 1650 
W/m during use. a 

3806. The system of claim 3788, further comprising an ovenmrden casing coupled to 
the opening, wherein the overburden casing is disposed in/an overburden of the 
formation. / 

3807. The system of claim 3788, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the overburden casing emprises steel. 

3808. The system of claim 3788, further comprising an overburden casing coupled to 
the opening, wherein the overburden casmg is disposed in an overburden of the 
formation, and wherein the overburden casing is further disposed in cement. 

3809. The system of claim 3788, farther comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein a packing material is disposed at a junction of the overburden 
casing and the opening. / 

3810. The system of claim 3/788, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, wherein a packing material is disposed at a junction of the overburden casing 
and the opening, and wherein the packing material is further configurable to substantially 
inhibit a flow of fluid between the opening and the overburden casing during use. 

3811. The system of claim 3788, wherein the heated section of the formation is 
substantially pyrolyzed. I 

3812. An in situ method for heating a hydrocarbon containing formation, comprising: 
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applying an electrical current to at least two conductors to provide heat to at least 
a portion of the formation, wherein at least the two conductors are disposed within a 
conduit, wherein the conduit is disposed within an opening in the formation, and wherein 
at least the two conductors are electrically coupled with ayconnector; and 

allowing heat to transfer from at least the two c^ductors to a selected section of 
the formation. 

3813. The method of claim 3812, wherein at lept the two conductors comprise a pipe. 

3814. The method of claim 3812, wherein ^t least the two conductors comprise stainless 
steel. 

3815. The method of claim 3812, whprein the conduit comprises stainless steel. 

3816. The method of claim 38 12, further comprising maintaining a location of at least 
the two conductors in the conduitfwith a centralizer. 

3817. The method of claim 3^8 1 2, further comprising maintaining a location of at least 
the two conductors in the conduit with a centralizer, wherein the centralizer comprises 
ceramic material. 



3818. The method of cpim 3812, further comprising maintaining a location of at least 
the two conductors in tne conduit with a centralizer, wherein the centralizer comprises 
ceramic material and stainless steel. 



3819. The method o 
650 W/m to approximately 



claim 3812, wherein the provided heat comprises approximately 
1650 W/m. 



3820. The method ofl claim 3812, further comprising determining a temperature 
distribution in the concruit using an electromagnetic signal provided to the conduit. 
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3821. The method of claim 3812, further comprising monitoring the applied electrical 
current. 

3822. The method of claim 3812, further comprising monitoring a voltage applied to at 
least the two conductors. / 

3823 . The method of claim 3812, further comprising monitoring a temperature in the 
conduit with at least one thermocouple. / 

3824. The method of claim 3812, further comprising coupling an overburden casing to 
the opening, wherein the overburden casirfg is disposed in an overburden of the 
formation. / 

3825. The method of claim 3812, farther comprising coupling an overburden casing to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the overburden casing comprises steel. 

3826. The method of claim 3$ 1 2, further comprising coupling an overburden casing to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the overburden casing is further disposed in cement. 

3827. The method of cflaim 3812, further comprising coupling an overburden casing to 
the opening, wherein ttie overburden casing is disposed in an overburden of the 
formation, and wherein a packing material is disposed at a junction of the overburden 
casing and the opening. 

3828. The method of claim 3812, further comprising coupling an overburden casing to 
the opening, wherei i the overburden casing is disposed in an overburden of the 
formation, and wheiein the method further comprises inhibiting a flow of fluid between 
the opening and the overburden casing with a packing material. 
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3829. The method of claim 3812, further comprising maintaining a sufficient pressure 
between the conduit and the formation to substantially inhibit deformation of the conduit. 

/ ] 

3830. The method of claim 3812, further comprising providing a thermally conductive 
fluid within the conduit. L 

3831. The method of claim 3812, further comprising providing a thermally conductive 
fluid within the conduit, wherein the thermally conductive fluid comprises helium. 

3832. The method of claim 3812, further comprising inhibiting arcing between at least 
the two conductors and the conduit with a fluid disposed within the conduit. 

3833. The method of claim 3812, further comprising removing a vapor from the 
opening using a perforated tube disposed proximate to the conduit in the opening to 
control a pressure in the opening. 

3834. The method of claim 38 12< further comprising flowing a corrosion inhibiting fluid 
through a perforated tube disposed proximate to the conduit in the opening. 



3835. The method of claim J812, wherein the conduit comprises a first section and a 
second section, wherein a thickness of the first section is greater than a thickness of the 
second section such that heat radiated from the first conductor to the section along the 
first section of the conduitAs less than heat radiated from the first conductor to the section 
along the second section ©f the conduit. 

3836. The method of claim 3812, further comprising flowing an oxidizing fluid through 
an orifice in the conduit 



3837. The method of c 
proximate to the condui 1 



aim 3812, further comprising disposing a perforated tube 
and flowing an oxidizing fluid through the perforated tube. 
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3838. The method of claim 3812, further comprising heating at least the portion of the 
formation to substantially pyrolyze at least some of the carbon within the formation. 

3839. A system configured to heat a hydrocarboiv/ontaining formation, comprising: 
at least one conductor disposed in a conduit, wherein the conduit is disposed 

within an opening in the formation, and wherein at least the one conductor is configured 
to provide heat to at least a first portion of the formation during use; 

at least one sliding connector, wherein at least the one sliding connector is 
coupled to at least the one conductor, wherein at least the one sliding connector is 
configured to provide heat during use, and wherein heat provided by at least the one 
sliding connector is substantially less/than the heat provided by at least the one conductor 
during use; and 

wherein the system is configured to allow heat to transfer from at least the one 
conductor to a section of the formation during use. 

3840. The system of claim 3839, wherein at least the one conductor is further 
configured to generate heat ^Turing application of an electrical current to at least the one 
conductor. 

3841 . The system of claim 3839, wherein at least the one conductor comprises a pipe. 

3842. The system of ^/laim 3839, wherein at least the one conductor comprises stainless 
steel. 



3843. The system of claim 3839, wherein the conduit comprises stainless steel. 



3844. The system 
a location of at leas 



3f claim 3839, further comprising a centralizer configured to maintain 
the one conductor within the conduit. 
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3845. The system of claim 3839, further comprising a centralizer configured to maintain 
a location of at least the one conductor within the conduit, wherein the centralizer 
comprises ceramic material. 

3846. The system of claim 3839, further comprising a centralizer configured to maintain 
a location of at least the one conductor within the/conduit, wherein the centralizer 
comprises ceramic material and stainless steel. / 

3847. The system of claim 3839, wherein the opening comprises a diameter of at least 
approximately 5 cm. / 

3848. The system of claim 3839, further comprising a lead-in conductor coupled to at 
least the one conductor, wherein the lead-in conductor comprises a low resistance 
conductor configured to generate substantially no heat. 

3849. The system of claim 3839; further comprising a lead-in conductor coupled to at 
least the one conductor, wherein the lead-in conductor comprises copper. 

3850. The system of claim 3/839, wherein the conduit comprises a first section and a 
second section, wherein a thickness of the first section is greater than a thickness of the 
second section such that heat radiated from the first conductor to the section along the 
first section of the conduit/is less than heat radiated from the first conductor to the section 
along the second section of the conduit. 

385 1 . The system of clkim 3839, further comprising a fluid disposed within the conduit, 
wherein the fluid is configured to maintain a pressure within the conduit to substantially 
inhibit deformation of he conduit during use. 

3852. The system of dlaim 3839, further comprising a thermally conductive fluid 
disposed within the coriduit. 
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3853. The system of claim 3839, further comprising a thermally conductive fluid 
disposed within the conduit, wherein the thermally conductive fluid comprises helium. 



3854. The system of claim 3839, further comprising a fluid disposed within the conduit, 
wherein the fluid is configured to substantially inhib/t arcing between at least the one 
conductor and the conduit during use. 

3855. The system of claim 3839, further comi/rising a tube disposed within the opening 
external to the conduit, wherein the tube is configured to remove vapor produced from at 
least the heated portion of the formation suph that a pressure balance is maintained 
between the conduit and the opening to substantially inhibit deformation of the conduit 
during use. 

3856. The system of claim 3839, Wherein at least the one conductor is further 
configured to generate radiant he^f of approximately 650 W/m to approximately 1650 
W/m during use. 

3857. The system of claim 3&39, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation. 

3858. The system of cL&im 3839, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the overburden casing comprises steel. 



3859. The system 
the opening, wherein i 
formation, and 



claim 3839, further comprising an overburden casing coupled to 
the overburden casing is disposed in an overburden of the 
whefein the overburden casing is further disposed in cement. 



3860. The system <pf claim 3839, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
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formation, and wherein a packing material is disposed at a junction of the overburden 
casing and the opening. 



3861 . The system of claim 3839, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is dispoj/ed in an overburden of the 
formation, wherein a packing material is disposed at a junction of the overburden casing 
and the opening, and wherein the packing material is further configured to substantially 
inhibit a flow of fluid between the opening and /the overburden casing during use. 

3862. The system of claim 3839, further comprising an overburden casing coupled to 
the opening and a substantially low resistance conductor disposed within the overburden 
casing, wherein the substantially low resi/tance conductor is electrically coupled to at 
least the one conductor. 

3863. The system of claim 3839, further comprising an overburden casing coupled to 
the opening and a substantially low Resistance conductor disposed within the overburden 
casing, wherein the substantially low resistance conductor is electrically coupled to at 
least the one conductor, and whe]/ein the substantially low resistance conductor comprises 
carbon steel. 

3864. The system of claim 3839, further comprising an overburden casing coupled to 
the opening and a substantially low resistance conductor disposed within the overburden 
casing and a centralizer configured to support the substantially low resistance conductor 
within the overburden casing. 

3865. The system of claifn 3839, wherein the heated section of the formation is 
substantially pyrolyzed. 

3866. A system configurable to heat a hydrocarbon containing formation, comprising: 



at least one conduc 



;or configurable to be disposed in a conduit, wherein the 



conduit is configurable to Be disposed within an opening in the formation, and wherein at 
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least the one conductor is further configurable to provide heat to at least a first portion of 
the formation during use; 

at least one sliding connector, wherein at least the one sliding connector is 
configurable to be coupled to at least the one conductor, wherein at least the one sliding 
connector is further configurable to provide heat during usd, and wherein heat provided 
by at least the one sliding connector is substantially less pan the heat provided by at least 
the one conductor during use; and 

wherein the system is configurable to allow ty6at to transfer from at least the one 
conductor to a section of the formation during use. 

3867. The system of claim 3866, wherein at lpast the one conductor is further 
configurable to generate heat during application of an electrical current to at least the one 
conductor. 

3868. The system of claim 3866, wherein at least the one conductor comprises a pipe. 

3869. The system of claim 3866, ^herein at least the one conductor comprises stainless 
steel. 

3870. The system of claim 38d6, wherein the conduit comprises stainless steel. 

3871. The system of claim 8866, further comprising a centralizer configurable to 
maintain a location of at leapt the one conductor within the conduit. 



3872. The system of claim 3866, further comprising a centralizer configurable to 
maintain a location of at lpast the one conductor within the conduit, wherein the 
centralizer comprises cer&mic material. 



3873. The system 
maintain a location of at 
centralizer comprises ceitamic 



of cUim 3866, further comprising a centralizer configurable to 
east the one conductor within the conduit, wherein the 
ic material and stainless steel. 
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3874. The system of claim 3866, wherein the opening comprises a diameter of at least 
approximately 5 cm. 

3875. The system of claim 3866, further comprising a lead-in conductor coupled to at 
least the one conductor, wherein the lead-in conductor comprises a low resistance 
conductor configurable to generate substantially no heat. 

3876. The system of claim 3866, further comprising a lead-in conductor coupled to at 
least the one conductor, wherein the lead-in conductor comprises copper. 

3877. The system of claim 3866, wherein the conduit comprises a first section and a 
second section, wherein a thickness of the first section is greater than a thickness of the 
second section such that heat radiated from the first conductor to the section along the 
first section of the conduit is less than hpat radiated from the first conductor to the section 
along the second section of the condu^ 

3878. The system of claim 3866, ftirther comprising a fluid disposed within the conduit, 
wherein the fluid is configurable to maintain a pressure within the conduit to substantially 
inhibit deformation of the conduft during use. 

3879. The system of claim 3 966, further comprising a thermally conductive fluid 
disposed within the conduit. 



3880. The system of claim/3866, further comprising a thermally conductive fluid 
disposed within the conduit, wherein the thermally conductive fluid comprises helium. 



3881. The system of claipi 
wherein the fluid is 
conductor and the conduii 



3866, further comprising a fluid disposed within the conduit, 
configurable to substantially inhibit arcing between at least the one 
during use. 
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3882. The system of claim 3866 5 further comprising a tube disposed within the opening 
external to the conduit, wherein the tube is configurable to remove vapor produced from 
at least the heated portion of the formation such that a pressure balance is maintained 
between the conduit and the opening to substantially inhibit deformation of the conduit 
during use. 

3883. The system of claim 3866, wherein at least the one conductor is further 
configurable to generate radiant heat of approximate Jy 650 W/m to approximately 1650 
W/m during use. 

3884. The system of claim 3866, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing ft disposed in an overburden of the 
formation. 

3885. The system of claim 3866, further comprising an overburden casing coupled to 
the opening, wherein the overburden basing is disposed in an overburden of the 
formation, and wherein the overburden casing comprises steel. 

3886. The system of claim 3866, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the overburden casing is further disposed in cement. 

3887. The system of claim 3866, further comprising an overburden casing coupled to 
the opening, wherein the (werburden casing is disposed in an overburden of the 
formation, and wherein a/packing material is disposed at a junction of the overburden 
casing and the opening. 



3888. The system of c 
the opening, wherein 
formation, wherein a 



aim 3866, further comprising an overburden casing coupled to 
overburden casing is disposed in an overburden of the 
palcking material is disposed at a junction of the overburden casing 



the 
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and the opening, and wherein the packing material is further configurable to substantially 
inhibit a flow of fluid between the opening and the overburden casing during use. 

3889. The system of claim 3866, further comprising aA overburden casing coupled to 
the opening and a substantially low resistance conductor disposed within the overburden 
casing, wherein the substantially low resistance conductor is electrically coupled to at 
least the one conductor. / 

3890. The system of claim 3866, further comprising an overburden casing coupled to 
the opening and a substantially low resistance/conductor disposed within the overburden 
casing, wherein the substantially low resistance conductor is electrically coupled to at 
least the one conductor, and wherein the substantially low resistance conductor comprises 
carbon steel. / 

3891. The system of claim 3866, further comprising an overburden casing coupled to 
the opening and a substantially low Resistance conductor disposed within the overburden 
casing and a centralizer configurable to support the substantially low resistance conductor 
within the overburden casing. / 

3892. The system of claim 3866, wherein the heated section of the formation is 
substantially pyrolyzed. / 

3893. An in situ method ft* heating a hydrocarbon containing formation, comprising: 
applying an electrical current to at least one conductor and at least one sliding 

connector to provide heat to at least a portion of the formation, wherein at least the one 
conductor and at least the/one sliding connector are disposed within a conduit, and 
wherein heat provided bv at least the one conductor is substantially greater than heat 
provided by at least the cine sliding connector; and 

allowing the heat to transfer from at least the one conductor and at least the one 
sliding connector to a section of the formation. 
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3894. The method of claim 3893, wherein at least the one conductor comprises a pipe. 



3895. The method of claim 3893, wherein at least the one conductor comprises stainless 
steel. 

3896. The method of claim 3893, wherein the conduit comprises stainless steel. 

3897. The method of claim 3893, further comprisin^maintaining a location of at least 
the one conductor in the conduit with a centralizer., 

3898. The method of claim 3893, further comprising maintaining a location of at least 
the one conductor in the conduit with a centr^lizer, wherein the centralizer comprises 
ceramic material. 

3899. The method of claim 3893, furtmer comprising maintaining a location of at least 
the one conductor in the conduit with/a centralizer, wherein the centralizer comprises 
ceramic material and stainless steel. 

3900. The method of claim 3893, wherein the provided heat comprises approximately 
650 W/m to approximately 1650 W/m. 

3901. The method of claim 3893, further comprising determining a temperature 
distribution in the conduit using an electromagnetic signal provided to the conduit. 



3902. The method of clai^n 3893, further comprising monitoring the applied electrical 
current. 

3903. The method of cl^im 3893, further comprising monitoring a voltage applied to at 
least the one conductor. 
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3904. The method of claim 3893, further comprising monitoring a temperature in the 
conduit with at least one thermocouple. 

3905. The method of claim 3893, further comprising coupling an overburden casing to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation. / 

3906. The method of claim 3893, further compri/ing coupling an overburden casing to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the overburden casing/comprises steel. 

3907. The method of claim 3893, furtherycomprising coupling an overburden casing to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the overburdeiycasing is further disposed in cement. 

3908. The method of claim 3893, further comprising coupling an overburden casing to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein a packingrmaterial is disposed at a junction of the overburden 
casing and the opening. / 

3909. The method of claim 3893, further comprising coupling an overburden casing to 
the opening, wherein the overiburden casing is disposed in an overburden of the 
formation, and wherein the method further comprises inhibiting a flow of fluid between 
the opening and the overburden casing with a packing material. 

3910. The method of claim 3893, further comprising coupling an overburden casing to 
the opening, wherein a substantially low resistance conductor is disposed within the 
overburden casing, and wherein the substantially low resistance conductor is electrically 
coupled to at least the one conductor. 
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3911. The method of claim 3893, further comprising coupling an overburden casing to 
the opening, wherein a substantially low resistance conductor is disposed within the 
overburden casing, wherein the substantially low resistance conductor is electrically 
coupled to at least the one conductor, and wherein the substantially low resistance 
conductor comprises carbon steel. 

3912. The method of claim 3893, further comprising caftipling an overburden casing to 
the opening, wherein a substantially low resistance corfauctor is disposed within the 
overburden casing, wherein the substantially low resistance conductor is electrically 
coupled to at least the one conductor, and wherein me method further comprises 
maintaining a location of the substantially low resistance conductor in the overburden 
casing with a centralizer support. 

3913. The method of claim 3893, further comprising electrically coupling a lead-in 
conductor to at least the one conductor, wherein the lead-in conductor comprises a low 
resistance conductor configured to generate substantially no heat. 

3914. The method of claim 3893, furtfter comprising electrically coupling a lead-in 
conductor to at least the one conductor, wherein the lead-in conductor comprises copper. 

391 5. The method of claim 3893, flurther comprising maintaining a sufficient pressure 
between the conduit and the formation to substantially inhibit deformation of the conduit. 



3916. The method of claim 389^, further comprising providing a thermally conductive 
fluid within the conduit. 



3917. The method of claim 385 3 
fluid within the conduit, whereir 



further comprising providing a thermally conductive 
the thermally conductive fluid comprises helium. 



3918. The method of claim 3893, further comprising inhibiting arcing between the 
conductor and the conduit with alfluid disposed within the conduit. 
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3919. The method of claim 3893, further comprising removing a vapor from the 
opening using a perforated tube disposed proximate to the conduit in the opening to 
control a pressure in the opening. /* 

3920. The method of claim 3893, further comnnsing flowing a corrosion inhibiting fluid 
through a perforated tube disposed proximate/co the conduit in the opening. 

392 1 . The method of claim 3893, fiirthei/comprising flowing an oxidizing fluid through 
an orifice in the conduit. / 

3922. The method of claim 3893, farther comprising disposing a perforated tube 
proximate to the conduit and flowii/g an oxidizing fluid through the perforated tube. 

3923. The method of claim 389G, further comprising heating at least the portion of the 
formation to substantially pyrottyze at least some of the carbon within the formation. 

3924. A system configured to heat a hydrocarbon containing formation, comprising: 
at least one elongated member disposed within an opening in the formation, 

wherein at least the one elongated member is configured to provide heat to at least a 
portion of the formatioiy during use; and 

wherein the system is configured to allow heat to transfer from at least the one 
elongated member to a section of the formation during use. 

3925. The system cff claim 3924, wherein at least the one elongated member comprises 
stainless steel. / 

3926. The system of claim 3924, wherein at least the one elongated member is further 
configured to generate heat during application of an electrical current to at least the one 
elongated member. 1 
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3927. The system of claim 3924, further comprising a support member coupled to at 
least the one elongated member, wherein the support member is configured to support at 
least the one elongated member. 



3928. The system of claim 3924, further comprising a support member coupled to at 
least the one elongated member, wherein the support member is configured to support at 
least the one elongated member, and wherein the support member comprises openings. 

3929. The system of claim 3924, mrther comprising a support member coupled to at 
least the one elongated member, wherein the support member is configured to support at 
least the one elongated member/ wherein the support member comprises openings, 
wherein the openings are configured to flow a fluid along a length of at least the one 
elongated member during use, and wherein the fluid is configured to substantially inhibit 
carbon deposition on or proximate to at least the one elongated member during use. 

3930. The system of cjmm 3924, further comprising a tube disposed in the opening, 
wherein the tube comriiises openings, wherein the openings are configured to flow a fluid 
along a length of at least the one elongated member during use, and wherein the fluid is 
configured to substantially inhibit carbon deposition on or proximate to at least the one 
elongated member during use. 

393 1 . The system of claim 3924, further comprising a centralizer coupled to at least the 
one elongated member, wherein the centralizer is configured to electrically isolate at least 
the one elongated member. 



3932. The system of claim 3924, further comprising a centralizer coupled to at least the 
one elongated member and a support member coupled to at least the one elongated 
member, wherein the centralizer is configured to maintain a location of at least the one 
elongated member on the support member. 



836 



Conley, Rose & Tayon, P.C. 



3933. The system of claim 3924, wherein the opening comprises a diameter of at least 
approximately 5 cm. 



3934. The system of claim 3924, further comprising a lead-in conductor coupled to at 
least the one elongated member, wherein the lead-in conductor comprises a low 



resistance conductor configured to generat€ 



substantially no heat. 



3935. The system of claim 3924, further comprising a lead-in conductor coupled to at 
least the one elongated member, whejrein the lead-in conductor comprises a rubber 
insulated conductor. 

3936. The system of claim 3924, further comprising a lead-in conductor coupled to at 
least the one elongated member, wherein the lead-in conductor comprises copper wire. 

3937. The system of claim 3924, further comprising a lead-in conductor coupled to at 
least the one elongated member with a cold pin transition conductor. 

3938. The system otfclaim 3924, further comprising a lead-in conductor coupled to at 
least the one elongated member with a cold pin transition conductor, wherein the cold pin 
transition conductor comprises a substantially low resistance insulated conductor. 

3939. The system of claim 3924, wherein at least the one elongated member is arranged 
in a series electrical configuration. 



3940. The sj/stem of claim 3924, wherein at least the one elongated member is arranged 
in a parallel electrical configuration. 



3941. The 
configured to 
W/m during use 



system of claim 3924, wherein at least the one elongated member is 
generate radiant heat of approximately 650 W/m to approximately 1650 
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3942. The system of claim 3924, further comprising a perforated tube disposed in the 
opening external to at least the one elongated member, wherein the perforated tube is 
configured to remove vapor from the opening to control a pressure in the opening during 
use. 

3943. The system of claim 3924, further comprising an overburden casing coupled to 
the opening, wherein the overburden cashig is disposed in an overburden of the 
formation. / 

3944. The system of claim 3924, farther comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the ovepurden casing comprises steel. 

3945. The system of claim/3924, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the overburden casing is further disposed in cement. 

3946. The system oyclaim 3924, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein a packing material is disposed at a junction of the overburden 
casing and the ope/ning. 

3947. The system of claim 3924, further comprising an overburden casing coupled to 
the opening, wtterein the overburden casing is disposed in an overburden of the 
formation, wherein a packing material is disposed at a junction of the overburden casing 
and the opening, and wherein the packing material comprises cement. 

3948. The system of claim 3924, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, wherein a packing material is disposed at a junction of the overburden casing 
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and the opening, and wherein the packing material is further configured to substantially 
inhibit a flow of fluid between the opening and the overburden casing during use. 

3949. The system of claim 3924, wherein the heateft section of the formation is 
substantially pyrolyzed. < / 

3950. A system configurable to heat a hydrocarbon containing formation, comprising: 
at least one elongated member configurable to be disposed within an opening in 

the formation, wherein at least the one elongated member is further configurable to 
provide heat to at least a portion of the formation during use; and 

wherein the system is configurable to allow heat to transfer from at least the one 
elongated member to a section of the formation during use. 

395 1 . The system of claim 3950/wherein at least the one elongated member comprises 
stainless steel. / 

3952. The system of claim J950, wherein at least the one elongated member is further 
configurable to generate heat during application of an electrical current to at least the one 
elongated member. / 

3953. The system of claim 3950, further comprising a support member coupled to at 
least the one elongatect member, wherein the support member is configurable to support 
at least the one elongated member. 

3954. The systenyof claim 3950, further comprising a support member coupled to at 
least the one elongated member, wherein the support member is configurable to support 
at least the one elongated member, and wherein the support member comprises openings. 

3955. The system of claim 3950, further comprising a support member coupled to at 
least the one elongated member, wherein the support member is configurable to support 
at least the one elongated member, wherein the support member comprises openings, 
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wherein the openings are configurable to flow a fluid along a length of at least the one 
elongated member during use, and wherein the fluid is configurable to substantially 
inhibit carbon deposition on or proximate to at least the one elongated member during 
use. 

3956. The system of claim 3950, further comprising a tube disposed in the opening, 
wherein the tube comprises openings, wherein the openings are configurable to flow a 
fluid along a length of at least the one elongated member (hiring use, and wherein the 
fluid is configurable to substantially inhibit carbon deposition on or proximate to at least 
the one elongated member during use. / 

3957. The system of claim 3950, further comprising a centralizer coupled to at least the 
one elongated member, wherein the centralizer is configurable to electrically isolate at 
least the one elongated member. / 

3958. The system of claim 3950, further comprising a centralizer coupled to at least the 
one elongated member and a support memoer coupled to at least the one elongated 
member, wherein the centralizer is configurable to maintain a location of at least the one 
elongated member on the support memhfer. 

3959. The system of claim 3950, whferein the opening comprises a diameter of at least 
approximately 5 cm. / 

3960. The system of claim 3950, further comprising a lead-in conductor coupled to at 
least the one elongated member, wherein the lead-in conductor comprises a low 
resistance conductor configurable to generate substantially no heat. 

3961 . The system of claim 395 
least the one elongated member 
insulated conductor. 



, further comprising a lead-in conductor coupled to at 
wherein the lead-in conductor comprises a rubber 
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3962. The system of claim 3950, further comprising a lead-in conductor coupled to at 
least the one elongated member, wherein the lead-in conductor comprises copper wire. 

3963. The system of claim 3950, further comprising a lead-in conductor coupled to at 
least the one elongated member with a cold pin transition conductor. 

3964. The system of claim 3950, further comprising a lead-in conductor coupled to at 
least the one elongated member with a cold pin transition conductor, wherein the cold pin 
transition conductor comprises a substantially low Resistance insulated conductor. 

3965. The system of claim 3950, wherein at L6ast the one elongated member is arranged 
in a series electrical configuration. / 

3966. The system of claim 3950, wherein at least the one elongated member is arranged 
in a parallel electrical configuration. / 

3967. The system of claim 3950, wherein at least the one elongated member is 
configurable to generate radiant heat of approximately 650 W/m to approximately 1650 
W/m during use. / 

3968. The system of claim 3y950, further comprising a perforated tube disposed in the 
opening external to at least tpe one elongated member, wherein the perforated tube is 
configurable to remove vauor from the opening to control a pressure in the opening 
during use. / 

3969. The system of claim 3950, further comprising an overburden casing coupled to 
the opening, wherein thp overburden casing is disposed in an overburden of the 
formation. / 
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3970. The system of claim 3950, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the overburden casing comprises steel. 



3971 . The system of claim 3950, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the overburden casing is further disposed in cement. 

3972. The system of claim 3950, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein a packing material isydisposed at a junction of the overburden 
casing and the opening. 

3973. The system of claim 3950, further comprising an overburden casing coupled to 
the opening, wherein the overburden /asing is disposed in an overburden of the 
formation, wherein a packing maternal is disposed at a junction of the overburden casing 
and the opening, and wherein the packing material comprises cement. 

3974. The system of claim 3960, further comprising an overburden casing coupled to 
the opening, wherein the ovenourden casing is disposed in an overburden of the 
formation, wherein a packing material is disposed at a junction of the overburden casing 
and the opening, and whereftn the packing material is further configurable to substantially 
inhibit a flow of fluid between the opening and the overburden casing during use. 

3975. The system of c\pim 3950, wherein the heated section of the formation is 
substantially pyrolyzec 



3976. An in situ mettiod for heating a hydrocarbon containing formation, comprising: 

applying an electrical current to at least one elongated member to provide heat to 
at least a portion of f le formation, wherein at least the one elongated member is disposed 
within an opening of the formation; and 
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allowing heat to transfer from at least the one elongated member to a section of 
the formation. 



3977. The method of claim 3976, wherein at least the one elo/gated member comprises 
a metal strip. 

3978. The method of claim 3976, wherein at least the /ne elongated member comprises 
a metal rod. 

3979. The method of claim 3976, wherein at le^t the one elongated member comprises 
stainless steel. 

3980. The method of claim 3976, further c/omprising supporting at least the one 
elongated member on a center support member. 

3981 . The method of claim 3976, farther comprising supporting at least the one 
elongated member on a center suppo|x member, wherein the center support member 
comprises a tube. 

3982. The method of claim 397^, further comprising electrically isolating at least the 
one elongated member with a centralizes 

3983. The method of claim 3976, further comprising laterally spacing at least the one 
elongated member with a ceniralizer. 



3984. The method of clain/ 3976, further comprising electrically coupling at least the 



one elongated member in 



3985. The method of claipi 
one elongated member in 



series configuration. 



3976, further comprising electrically coupling at least the 
parallel configuration. 
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3986. The method of claim 3976, wherein the provided heat comprises approximately 
650 W/m to approximately 1650 W/m. 



3987. The method of claim 3976, further comprising determining a temperature 
distribution in at least the one elongated member using aij/electromagnetic signal 
provided to at least the one elongated member. 

3988. The method of claim 3976, further compri^ng monitoring the applied electrical 
current. 

3989. The method of claim 3976, further comprising monitoring a voltage applied to at 
least the one elongated member. 

3990. The method of claim 3976, further comprising monitoring a temperature in at 
least the one elongated member with fit least one thermocouple. 

3991 . The method of claim 3976,/turther comprising supporting at least the one 
elongated member on a center support member, wherein the center support member 
comprises openings, the method/further comprising flowing an oxidizing fluid through 
the openings to substantially injiibit carbon deposition proximate to or on at least the one 
elongated member. 

3992. The method of claimp976, further comprising flowing an oxidizing fluid through 
a tube disposed proximate to at least the one elongated member to substantially inhibit 
carbon deposition proximaie to or on at least the one elongated member. 



3993. The method of claim 3976, further comprising flowing an oxidizing fluid through 



an opening in at least the 



proximate to or on at lea* t the one elongated member. 



one elongated member to substantially inhibit carbon deposition 
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3994. The method of claim 3976, further comprising electrically coupling a lead-in 
conductor to at least the one elongated member, wherein the lead-in conductor comprises 
a low resistance conductor configured to generate substantially no heat. 

3995. The method of claim 3976, further comprising electrically coupling a lead-in 
conductor to at least the one elongated member using d cold pin transition conductor. 

3996. The method of claim 3976, further comprising electrically coupling a lead-in 
conductor to at least the one elongated member Wsing a cold pin transition conductor, 
wherein the cold pin transition conductor comprises a substantially low resistance 
insulated conductor. / 

3997. The method of claim 3976, further comprising coupling an overburden casing to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation. / 

3998. The method of claim 3976,/further comprising coupling an overburden casing to 
the opening, wherein the overburden casing comprises steel. 

3999. The method of claim 3976, further comprising coupling an overburden casing to 
the opening, wherein the overpurden casing is disposed in cement. 

4000. The method of clair 
the opening, wherein a pad 
casing and the opening. 

4001. The method of cl; 
the opening, wherein a pj 
casing and the opening, z 
fluid between the openin 



►76, further comprising coupling an overburden casing to 
Ang material is disposed at a junction of the overburden 



3976, further comprising coupling an overburden casing to 
eking material is disposed at a junction of the overburden 
d wherein the method further comprises inhibiting a flow of 
and the overburden casing with the packing material. 
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4002. The method of claim 3976, further comprising heating at least the portion of the 
formation to substantially pyrolyze at least some of the carbon within the formation. 

4003. A system configured to heat a hydrocarbon containing/ formation, comprising: 
at least one elongated member disposed within an opening in the formation, 

wherein at least the one elongated member is configured to provide heat to at least a 
portion of the formation during use; / 
an oxidizing fluid source; / 

a conduit disposed within the opening, wherein the conduit is configured to 
provide an oxidizing fluid from the oxidizing fluid/source to the opening during use, and 
wherein the oxidizing fluid is selected to substantially inhibit carbon deposition on or 
proximate to at least the one elongated membeyduring use; and 

wherein the system is configured to allow heat to transfer from at least the one 
elongated member to a section of the formation during use. 

4004. The system of claim 4003, wherein at least the one elongated member comprises 
stainless steel. / 

4005. The system of claim 4003, wherein at least the one elongated member is further 
configured to generate heat during application of an electrical current to at least the one 
elongated member. / 

4006. The system of claim 4003, wnerein at least the one elongated member is coupled 
to the conduit, wherein the conduit is further configured to support at least the one 
elongated member. 

4007. The system of claim 4003, therein at least the one elongated member is coupled 
to the conduit, wherein the conduit is further configured to support at least the one 
elongated member, and wherein th* conduit comprises openings. 
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4008. The system of claim 4003, further comprising a centralizer coupled to at least the 
one elongated member and the conduit, wherein the centralizer jlk configured to 
electrically isolate at least the one elongated member from thoxonduit. 

4009. The system of claim 4003, further comprising a centralizer coupled to at least the 
one elongated member and the conduit, wherein the centralizer is configured to maintain 
a location of at least the one elongated member on the/conduit. 

4010. The system of claim 4003, wherein the opening comprises a diameter of at least 
approximately 5 cm. 

401 1 . The system of claim 4003, further comprising a lead-in conductor coupled to at 
least the one elongated member, wherein the lead-in conductor comprises a low 
resistance conductor configured to generate substantially no heat. 

4012. The system of claim 4003, further comprising a lead-in conductor coupled to at 
least the one elongated member, wherein the lead-in conductor comprises a rubber 
insulated conductor. 

4013. The system of claim 4003, mrther comprising a lead-in conductor coupled to at 
least the one elongated member, wherein the lead-in conductor comprises copper wire. 



4014. The system of claim 4003 
least the one elongated member 



, further comprising a lead-in conductor coupled to at 
with a cold pin transition conductor. 



40 1 5 . The system of claim 400 3 
least the one elongated member 
transition conductor comprises ; 



further comprising a lead-in conductor coupled to at 
with a cold pin transition conductor, wherein the cold pin 
substantially low resistance insulated conductor. 



401 6. The system of claim 400S, wherein at least the one elongated member is arranged 
in a series electrical configuration 



V 

on. 
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4017. The system of claim 4003, wherein at least the one elongated member is arranged 
in a parallel electrical configuration. 



401 8. The system of claim 4003, wherein at least the one Elongated member is 
configured to generate radiant heat of approximately 650yw/m to approximately 1650 
W/m during use. 

4019. The system of claim 4003, further comprisir^ a perforated tube disposed in the 
opening external to at least the one elongated member, wherein the perforated tube is 
configured to remove vapor from the opening tcy control a pressure in the opening during 
use. 

4020. The system of claim 4003, further comprising an overburden casing coupled to 
the opening, wherein the overburden casiijg is disposed in an overburden of the 
formation. 

4021. The system of claim 4003, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the overburden casing comprises steel. 

4022. The system of claim 4003, /further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the overburden casing is further disposed in cement. 



4023. The system of claim 4003, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein a packing material is disposed at a junction of the overburden 
casing and the opening. 
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4024. The system of claim 4003, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, wherein a packing material is disposed at a junction of the overburden casing 
and the opening, and wherein the packing material comprises cemfent. 

4025. The system of claim 4003, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in sui overburden of the 
formation, wherein a packing material is disposed at a junction of the overburden casing 
and the opening, and wherein the packing material is Mther configured to substantially 
inhibit a flow of fluid between the opening and the o/erburden casing during use. 

4026. The system of claim 4003, wherein the lifted section of the formation is 
substantially pyrolyzed. 



4027. A system configurable to heat a hydrocarbon containing formation, comprising: 
at least one elongated member configurable to be disposed within an opening in 

the formation, wherein at least the one elongated member is further configurable to 
provide heat to at least a portion of the formation during use; 

a conduit configurable to be disposed within the opening, wherein the conduit is 
further configurable to provide an oxidizing fluid from the oxidizing fluid source to the 
opening during use, and wherein the system is configurable to allow the oxidizing fluid to 
substantially inhibit carbon depositicp on or proximate to at least the one elongated 
member during use; and 

wherein the system is furtheA* configurable to allow heat to transfer from at least 
the one elongated member to a section of the formation during use. 

4028. The system of claim 4027, |vherein at least the one elongated member comprises 
stainless steel. 
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4029. The system of claim 4027, wherein at least the one elongated member is further 
configurable to generate heat during application of an electrical current to at least the one 
elongated member. 

4030. The system of claim 4027, wherein at least the one elongated member is coupled 
to the conduit, wherein the conduit is further configurable to support at least the one 
elongated member. J 

403 1. The system of claim 4027, wherein at least the one eloi/gated member is coupled 
to the conduit, wherein the conduit is further configurable to /support at least the one 
elongated member, and wherein the conduit comprises openings. 

4032. The system of claim 4027, further comprising a/centralizer coupled to at least the 
one elongated member and the conduit, wherein the centralizer is configurable to 
electrically isolate at least the one elongated member from the conduit. 

4033. The system of claim 4027, further comprising a centralizer coupled to at least the 
one elongated member and the conduit, wherein the centralizer is configurable to 
maintain a location of at least the one elongated member on the conduit. 

4034. The system of claim 4027, whereinihe opening comprises a diameter of at least 
approximately 5 cm. / 

4035. The system of claim 4027, further comprising a lead-in conductor coupled to at 
least the one elongated member, wherelm the lead-in conductor comprises a low 
resistance conductor configurable to generate substantially no heat. 

4036. The system of claim 4027, ] 
least the one elongated member, wl 
insulated conductor. 



ther comprising a lead-in conductor coupled to at 
srein the lead-in conductor comprises a rubber 
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4037. The system of claim 4027, further comprising a lead-in conductor coupled to at 
least the one elongated member, wherein the lead-in conductor comprises copper wire. 



4038. The system of claim 4027, further comprising a lead-in conductor coupled to at 
least the one elongated member with a cold pin transition conductor. 

4039. The system of claim 4027, further comprising a lead-in conductor coupled to at 
least the one elongated member with a cold pin transition ccmductor, wherein the cold pin 
transition conductor comprises a substantially low resistance insulated conductor. 

4040. The system of claim 4027, wherein at least throne elongated member is arranged 
in a series electrical configuration. 

4041 . The system of claim 4027, wherein at le/st the one elongated member is arranged 
in a parallel electrical configuration. 

4042. The system of claim 4027, whereir/at least the one elongated member is 
configurable to generate radiant heat of ^proximately 650 W/m to approximately 1650 
W/m during use. 

4043. The system of claim 4027, further comprising a perforated tube disposed in the 
opening external to at least the oneMongated member, wherein the perforated tube is 
configurable to remove vapor fror/i the opening to control a pressure in the opening 
during use. 



4044. The system of claim 4027, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation. 
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4045. The system of claim 4027, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein the overburden casing comprises steel. 

4046. The system of claim 4027, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in anr overburden of the 
formation, and wherein the overburden casing is further disposed in cement. 

4047. The system of claim 4027, further comprising^! overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, and wherein a packing material is disposed at a junction of the overburden 
casing and the opening. / 

4048. The system of claim 4027, further comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, wherein a packing material is/uisposed at a junction of the overburden casing 
and the opening, and wherein the packing material comprises cement. 

4049. The system of claim 4027, farther comprising an overburden casing coupled to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation, wherein a packing material is disposed at a junction of the overburden casing 
and the opening, and wherein the packing material is further configurable to substantially 
inhibit a flow of fluid between tpe opening and the overburden casing during use. 

4050. The system of claim 4027, wherein the heated section of the formation is 
substantially pyrolyzed. / 

405 1 . An in situ method fo] heating a hydrocarbon containing formation, comprising: 
applying an electrica current to at least one elongated member to provide heat to 

at least a portion of the formation, wherein at least the one elongated member is disposed 
within an opening in the fomation; 

\ 
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providing an oxidizing fluid to at least the one elongated member to substantially 
inhibit carbon deposition on or proximate to at least the one elongated member; and 

allowing heat to transfer from at least the one elongated member to a section of 
the formation. 

4052. The method of claim 405 1 , wherein at least the one elongated^ member comprises 
a metal strip. 

4053. The method of claim 405 1, wherein at least the one elongated member comprises 
a metal rod. 

4054. The method of claim 405 1 , wherein at least throne elongated member comprises 
stainless steel. 

4055. The method of claim 405 1 , further comprising supporting at least the one 
elongated member on a center support membe 

4056. The method of claim 4051, further/comprising supporting at least the one 
elongated member on a center support number, wherein the center support member 
comprises a tube. 

4057. The method of claim 405 1 , further comprising electrically isolating at least the 
one elongated member with a centyalizer. 

4058. The method of claim 405A, further comprising laterally spacing at least the one 
elongated member with a centraflizer. 



4059. The method of claim 4' 
one elongated member in a 



series 



5 1 , further comprising electrically coupling at least the 
ies configuration. 
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4060. The method of claim 405 1, further comprising electrically coupling at least the 
one elongated member in a parallel configuration. 

406 1 . The method of claim 405 1 , wherein the provided heat comprises approximately 
650 W/m to approximately 1650 W/m. 

4062. The method of claim 405 1 , further comprising determining a terrfperature 
distribution in at least the one elongated member using an electromagnetic signal 
provided to at least the one elongated member. / 

4063 . The method of claim 405 1 , further comprising monitoring the applied electrical 
current. / 

4064. The method of claim 405 1 , further comprising^ monitoring a voltage applied to at 
least the one elongated member. / 

4065. The method of claim 405 1 , further comprising monitoring a temperature in at 
least the one elongated member with at least c/ne thermocouple. 

4066. The method of claim 405 1 , furtheycomprising supporting at least the one 
elongated member on a center support member, wherein the center support member 
comprises openings, wherein providing the oxidizing fluid to at least the one elongated 
member comprises flowing the oxidising fluid through the openings in the center support 
member. 

4067. The method of claim 405 1 
one elongated member comprises J 
disposed in the opening proximate 



/wherein providing the oxidizing fluid to at least the 
lowing the oxidizing fluid through orifices in a tube 
: to at least the one elongated member. 
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4068. The method of claim 405 1 , further comprising electrically coupling a lead-in 
conductor to at least the one elongated member, wherein the lead-in conductor comprises 
a low resistance conductor configured to generate substantially no heat. 



4069. The method of claim 405 1 , further comprising electrically coupling a lead-in 
conductor to at least the one elongated member using a cold pin transition/conductor. 

4070. The method of claim 4051, further comprising electrically cotfpling a lead-in 
conductor to at least the one elongated member using a cold pin transition conductor, 
wherein the cold pin transition conductor comprises a substantially low resistance 
insulated conductor. 

4071 . The method of claim 405 1 , further comprising coupling an overburden casing to 
the opening, wherein the overburden casing is disposed in an overburden of the 
formation. 

4072. The method of claim 405 1 , further comprising coupling an overburden casing to 
the opening, wherein the overburden casing comprises steel. 

4073. The method of claim 405 1 , furthe/ comprising coupling an overburden casing to 
the opening, wherein the overburden casing is disposed in cement. 

4074. The method of claim 405 1 , further comprising coupling an overburden casing to 
the opening, wherein a packing maprial is disposed at a junction of the overburden 
casing and the opening. 



4075. The method of claim 403 1 , further comprising coupling an overburden casing to 
the opening, wherein a packing/ material is disposed at a junction of the overburden 
casing and the opening, and wherein the method further comprises inhibiting a flow of 



fluid between the opening and 



the overburden casing with the packing material. 
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4076. The method of claim 405 1 , further comprising heating at least the portion of the 
formation to substantially pyrolyze at least some of the carbon within the formation. 

4077. An in situ method for heating a hydrocarbon containing formation, comprising: 
oxidizing a fuel fluid in a heater; . 
providing at least a portion of the oxidized fuel fluid into a conduiyflisposed in an 

opening of the formation; / 

allowing heat to transfer from the oxidized fuel fluid to a section of the formation; 

and / 

allowing additional heat to transfer from an electric header disposed in the opening 

to the section of the formation, wherein heat is allowed to transfer substantially uniformly 

along a length of the opening. / 

4078. The method of claim 4077, wherein providina^at least the portion of the oxidized 
fuel fluid into the opening comprises flowing the o/idized fuel fluid through a perforated 
conduit disposed in the opening. / 

4079. The method of claim 4077, wherein priding at least the portion of the oxidized 
fuel fluid into the opening comprises flowirfg the oxidized fuel fluid through a perforated 
conduit disposed in the opening, the methpd further comprising removing an exhaust 
fluid through the opening. / 

4080. The method of claim 4077, further comprising initiating oxidation of the fuel fluid 
in the heater with a flame. / 

4081. The method of claim 4077/ further comprising removing the oxidized fuel fluid 
through the conduit. / 

4082. The method of claim 401 7, further comprising removing the oxidized fuel fluid 
through the conduit and providing the removed oxidized fuel fluid to at least one 
additional heater disposed in the formation. 
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4083. The method of claim 4077, wherein the conduit comprises an insulator disposed 
on a surface of the conduit, the method further comprising tapering a thickness of the 
insulator such that heat is allowed to transfer substantially uniformly along a length of the 
conduit. 

4084. The method of claim 4077, wherein the electric heater is an insulated/conductor. 

4085. The method of claim 4077, wherein the electric heater is a conductor disposed in 
the conduit. / 

4086. The method of claim 4077, wherein the electric heater is/an elongated conductive 
member. / 

4087. The method of claim 4077, wherein the hydrocarbon containing formation 
comprises a coal containing formation. / 

4088. The method of claim 4077, wherein the hydrocarbon containing formation 
comprises an oil shale containing formation. 

4089. The method of claim 4077, wherein the 
comprises a heavy oil and/or tar containing pei/ 

4090. The method of claim 4077, wherein me hydrocarbon containing formation 
comprises a heavy oil and/or tar containing impermeable formation. 

4091. A system configured to heat a hydrocarbon containing formation, comprising: 
one or more heat sources disposed within one or more open wellbores in the 

formation, wherein the one or more heal sources are configured to provide heat to at least 
a portion of the formation during use; and 



hydrocarbon containing formation 
leable formation. 
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wherein the system is configured to allow heat to transfer from the one or more 
heat sources to a selected section of the formation during use. 

4092. The system of claim 4091, wherein the one or more heat sources comprise at least 
two heat sources, and wherein superposition of heat from at least the two heat sources 
pyrolyzes at least some hydrocarbons within the selected section of tne formation. 

4093. The system of claim 4091, wherein the one or more heat sources comprise 
electrical heaters. / 

4094. The system of claim 4091, wherein the one or more/heat sources comprise surface 
burners. / 

4095. The system of claim 4091 , wherein the one oj more heat sources comprise 
flameless distributed combustors. / 

4096. The system of claim 4091, wherein throne or more heat sources comprise natural 
distributed combustors. / 

4097. The system of claim 4091, wherein the one or more open wellbores comprise a 
diameter of at least approximately 5 om. 

4098. The system of claim 4091 /further comprising an overburden casing coupled to at 
least one of the one or more open wellbores, wherein the overburden casing is disposed in 
an overburden of the formation. 

4099. The system of clainy4091, further comprising an overburden casing coupled to at 
least one of the one or more open wellbores, wherein the overburden casing is disposed in 
an overburden of the fonnation, and wherein the overburden casing comprises steel. 



858 



Conley, Rose & Tayon, P.C. 



4 1 00. The system of claim 409 1 , further comprising an overburden casing coupled to at 
least one of the one or more open wellbores, wherein the overburden casing is disposed in 
an overburden of the formation, and wherein the overburden casing is further disposed in 
cement. 



4101. The system of claim 4091, further comprising an overburden casing coupled to at 
least one of the one or more open wellbores, wherein the overburdeni;asing is disposed in 
an overburden of the formation, and wherein a packing material is (disposed at a junction 
of the overburden casing and the at least one of the one or more men wellbores. 



4 1 02. The system of claim 409 1 , further comprising an overburden casing coupled to at 
least one of the one or more open wellbores, wherein the Overburden casing is disposed in 
an overburden of the formation, wherein a packing material is disposed at a junction of 
the overburden casing and the at least one of the one/or more open wellbores, and 
wherein the packing material is configured to subsfcintially inhibit a flow of fluid between 
at least one of the one or more open wellbores md the overburden casing during use. 



4103. The system of claim 409 1 , further comprising an overburden casing coupled to at 
least one of the one or more open wellbores, wherein the overburden casing is disposed in 
an overburden of the formation, wherein k packing material is disposed at a junction of 
the overburden casing and the at least one of the one or more open wellbores, and 
wherein the packing material comprises cement. 



41 04. The system of claim 409 1 , 
heat such that the transferred heat < 
section. 



lerein the system is further configured to transfer 
pyrolyze at least some hydrocarbons in the selected 



4105. The system of claim 4091 J further comprising a valve coupled to at least one of 
the one or more heat sources configured to control pressure within at least a majority of 
the selected section of the formation. 



I 
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4106. The system of claim 4091, further comprising a valve coupled to a production 
well configured to control a pressure within at least a majority of the selected section of 
the formation. 



41 07. A method of treating a hydrocarbon containing formatiofi in situ, comprising: 
providing heat from one or more heat sources to at least one portion of the 

formation, wherein the one or more heat sources are disposed within one or more open 
wellbores in the formation; 

allowing the heat to transfer from the one or nj^re heat sources to a selected 
section of the formation; and 

producing a mixture from the formation. 

4108. The method of claim 4107, wherein me one or more heat sources comprise at 
least two heat sources, and wherein superposition of heat from at least the two heat 
sources pyrolyzes at least some hydrocajroons within the selected section of the 
formation. 

4109. The method of claim 4107/wherein controlling formation conditions comprises 
maintaining a temperature within the selected section within a pyrolysis temperature 
range with a lower pyrolysis tepperature of about 250 °C and an upper pyrolysis 
temperature of about 400 °C. 

4110. The method of claiip 4107, wherein the one or more heat sources comprise 
electrical heaters. 

4111. The method of cl/iim 4107, wherein the one or more heat sources comprise 
surface burners. 

4112. The method of dlaim 4107, wherein the one or more heat sources comprise 
flameless distributed combustors. 
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4113. The method of claim 4107, wherein the one or more heat sources comprise natural 
distributed combustors. 

4114. The method of claim 4107, wherein the one or more heat sources are suspended 
within the one or more open wellbores. 

4115. The method of claim 4107, wherein a tube is disposed in at least one of the one or 
more open wellbores proximate to heat source, the methocr further comprising flowing a 
substantially constant amount a fluid into at least one of the one or more open wellbores 
through critical flow orifices in the tube. / 

4116. The method of claim 4107, wherein a perforated tube is disposed in at least one of 
the one or more open wellbores proximate to the heat source, the method further 
comprising flowing a corrosion inhibiting fluid into at least one of the open wellbores 
through the perforated tube. / 

4117. The method of claim 4107, furtner comprising coupling an overburden casing to 
at least one of the one or more open wellbores, wherein the overburden casing is disposed 
in an overburden of the formation. / 

4118. The method of claim 410y, further comprising coupling an overburden casing to 
at least one of the one or more open wellbores, wherein the overburden casing is disposed 
in an overburden of the formation, and wherein the overburden casing comprise steel. 

4119. The method of claim 41 07, further comprising coupling an overburden casing to 
at least one of the one or more open wellbores, wherein the overburden casing is disposed 
in an overburden of the formation, and wherein the overburden casing is further disposed 
in cement. 



861 



Conley, Rose & Tayon, P C. 



4120. The method of claim 4107, further comprising coupling an overburden casing to 
at least one of the one or more open wellbores, wherein the overburden casing is disposed 
in an overburden of the formation, and wherein a packing material is disposed at a 
junction of the overburden casing and the at least one of the one or more open wellbores. 

4121 . The method of claim 4107, further comprising coupling^an overburden casing to 
at least one of the one or more open wellbores, wherein the gwerburden casing is disposed 
in an overburden of the formation, and wherein the method further comprises inhibiting a 
flow of fluid between the at least one of the one or mo/e open wellbores and the 
overburden casing with a packing material. 

4122. The method of claim 4107, further comprising heating at least the portion of the 
formation to substantially pyrolyze at least same of the carbon within the formation. 

4123. The method of claim 4107, further comprising controlling a pressure and a 
temperature within at least a majority off the selected section of the formation, wherein 
the pressure is controlled as a function of temperature, or the temperature is controlled as 
a function of pressure. 

4124. The method of claim 41^7, further comprising controlling a pressure with the 
wellbore. 

4125. The method of clainV4107, further comprising controlling a pressure within at 
least a majority of the seleoted section of the formation with a valve coupled to at least 
one of the one or more heat sources. 



4126. The method of ciaim 4107, further comprising controlling a pressure within at 
least a majority of the selected section of the formation with a valve coupled to a 
production well located in the formation. 
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4127. The method of claim 4107, further comprising controlling the heat such that an 
average heating rate of the selected section is less than about 1 °C per day during 
pyrolysis. 

4128. The method of claim 4 1 07, wherein providing heat from the orfe or more heat 
sources to at least the portion of formation comprises: / 

heating a selected volume (F) of the hydrocarbon containing formation from the 
one or more heat sources, wherein the formation has an average heat capacity(C v ), and 
wherein the heating pyrolyzes at least some hydrocarbons/within the selected volume of 
the formation; and / 

wherein heating energy/day provided to the volume is equal to or less than Pwr, 
wherein Pwr is calculated by the equation: / 

Pwr = h*V*C v *p B I 

wherein Pwr is the heating energy/day A is an average heating rate of the 
formation, ps is formation bulk density, andywherein the heating rate is less than about 10 
°C/day. / 

4129. The method of claim 4107, whe/ein allowing the heat to transfer from the one or 
more heat sources to the selected section comprises transferring heat substantially by 
conduction. / 

4130. The method of claim 4107/ wherein providing heat from the one or more heat 
sources comprises heating the selected section such that a thermal conductivity of at least 
a portion of the selected section/is greater than about 0.5 W/(m °C). 

4131. The method of claim 4\ 07, wherein the produced mixture comprises condensable 
hydrocarbons having an API gravity of at least about 25°. 

4132. The method of clainJ 4107, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein ibout 0.1 % by weight to about 15 % by weight of the 
condensable hydrocarbons are olefins. 
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4133. The method of claim 4107, wherein the produced mixture comprises non- 
condensable hydrocarbons, and wherein a molar ratio of ethene to ethane in the non- 
condensable hydrocarbons ranges from about 0.001 to aboijt/0.15. 

4134. The method of claim 4107, wherein the produced mixture comprises non- 
condensable hydrocarbons, and wherein about 0.1 ^by weight to about 15 % by weight 
of the non-condensable hydrocarbons are olefins. 

4135. The method of claim 4107, wherein me produced mixture comprises condensable 
hydrocarbons, and wherein less than about/1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons \i nitrogen. 

4136. The method of claim 4107, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less XhaA about 1 % by weight, when calculated on an atomic 
basis, of the condensable hydrocarbons is oxygen. 

4137. The method of claim 407, wherein the produced mixture comprises condensable 
hydrocarbons, wherein about 3 % by weight to about 30 % by weight of the condensable 
hydrocarbons comprise oxygen containing compounds, and wherein the oxygen 
containing compounds comprise phenols. 

4138. The method of claim 4 1 07, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 1 % by weight, when calculated on an atomic 
basis, of the condensable Hydrocarbons is sulfur. 



4139. The method of claim 4 1 07, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein greater than about 20 % by weight of the condensable 
hydrocarbons are aroma :ic compounds. 
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4140. The method of claim 4107, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 5 % by weight of the condensable 
hydrocarbons comprises multi-ring aromatics with more than two rings. 

4141. The method of claim 4107, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein less than about 0.3 % by weight of the condensable 
hydrocarbons are asphaltenes. / 

4142. The method of claim 4107, wherein the produced mixture comprises condensable 
hydrocarbons, and wherein about 5 % by weight p about 30 % by weight of the 
condensable hydrocarbons are cycloalkanes. / 

4143. The method of claim 4107, wherein tne produced mixture comprises a non- 
condensable component, wherein the non-*condensable component comprises hydrogen, 
and wherein the hydrogen is greater than/about 10 % by volume of the non-condensable 
component and wherein the hydrogen is less than about 80 % by volume of the non- 
condensable component. / 

4144. The method of claim 4107, wherein the produced mixture comprises ammonia, 
and wherein greater than about 0.U5 % by weight of the produced mixture is ammonia. 

4145. The method of claim 4107, wherein the produced mixture comprises ammonia, 
and wherein the ammonia is used to produce fertilizer. 

4146. The method of claim Ml 07, further comprising controlling a pressure within at 
least a majority of the selected section of the formation. 

4147. The method of claim 4107, further comprising controlling a pressure within at 
least a majority of the selected section of the formation, wherein the controlled pressure 
is at least about 2.0 bar absolute. 
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4148. The method of claim 4107, further comprising controlling formation conditions 
such that the produced mixture comprises a partial pressure of H2 within the mixture 
greater than about 0.5 bar. 

4 1 49. The method of claim 4148, wherein the partial pressure of H 2 is measured when 
the mixture is at a production well. / 

4150. The method of claim 4 1 07, wherein controlling formation conditions comprises 
recirculating a portion of hydrogen from the mhoure into the formation. 

4151. The method of claim 4 1 07, further comprising altering a pressure within the 
formation to inhibit production of hydrocarbons from the formation having carbon 
numbers greater than about 25. / 

4152. The method of claim 4 1 07, farther comprising: 

providing hydrogen (H2) to the heated section to hydrogenate hydrocarbons 
within the section; and / 

heating a portion of the section with heat from hydrogenation. 

4153. The method of claim 4 ¥07, wherein the produced mixture comprises hydrogen 
and condensable hydrocarbons, the method further comprising hydrogenating a portion of 
the produced condensable hyprocarbons with at least a portion of the produced hydrogen. 

4 1 54. The method of clar 
increasing a permeability c 
millidarcy. 



4107, wherein allowing the heat to transfer comprises 
'a majority of the selected section to greater than about 100 



4155. The method 
substantially uniformly 



of cl^im 4107, wherein allowing the heat to transfer comprises 
increasing a permeability of a majority of the selected section. 
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4156. The method of claim 4107, further comprising controlling the heat to yield greater 
than about 60 % by weight of condensable hydrocarbons, as measured by the Fischer 
Assay. 

4157. The method of claim 4107, wherein producing the mixture comprises producing 
the mixture in a production well, and wherein at leasyabout 7 heat sources are disposed in 
the formation for the production well. 

4158. The method of claim 4107, further comprising providing heat from three or more 
heat sources to at least a portion of the formation, wherein three or more of the heat 
sources are located in the formation in a lyiit of heat sources, and wherein the unit of heat 
sources comprises a triangular pattern. 

4159. The method of claim 4107, farther comprising providing heat from three or more 
heat sources to at least a portion ofrlhe formation, wherein three or more of the heat 
sources are located in the formation in a unit of heat sources, wherein the unit of heat 
sources comprises a triangular pattern, and wherein a plurality of the units are repeated 
over an area of the formation td form a repetitive pattern of units. 

4160. The method of claim/4107, further comprising separating the produced mixture 
into a gas stream and a liquid stream. 

4161. The method of claim 4 1 07, further comprising separating the produced mixture 
into a gas stream and a limiid stream and separating the liquid stream into an aqueous 
stream and a non-aqueous stream. 



4162. The method of claim 4107, wherein the produced mixture comprises H2S, the 
method further comprising separating a portion of the H2S from non-condensable 
hydrocarbons. 
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4163. The method of claim 4107, wherein the produced mixture comprises C02, the 
method further comprising separating a portion of the CO2 from non-condensable 
hydrocarbons. 



4164. The method of claim 4107, wherein the mixture^ produced from a production 
well, wherein the heating is controlled such that the rplxture can be produced from the 
formation as a vapor. 



4165. The method of claim 41 07, wherein thp mixture is produced from a production 
well, the method further comprising heating/a wellbore of the production well to inhibit 
condensation of the mixture within the wellbore. 

4166. The method of claim 4107, wherein the mixture is produced from a production 
well, wherein a wellbore of the production well comprises a heater element configured to 
heat the formation adjacent to the wellbore, and further comprising heating the formation 
with the heater element to produce the mixture, wherein the mixture comprises a large 
non-condensable hydrocarbon gas component and H2. 

4167. The method of claim 4107, wherein the selected section is heated to a minimum 
pyrolysis temperature of about 270 °C. 

4168. The method of clann 4107, further comprising maintaining the pressure within the 
formation above about 2.0 bar absolute to inhibit production of fluids having carbon 
numbers above 25. 



from 



4169. The method of 
formation in a range 
wellhead of a production 
the produced mixture 
condensable hydrocarbons 
of non-condensable hydrocarb 



aim 4107, further comprising controlling pressure within the 
about atmospheric pressure to about 100 bar, as measured at a 
well, to control an amount of condensable hydrocarbons within 
wherein the pressure is reduced to increase production of 

, and wherein the pressure is increased to increase production 
ons. 
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4170. The method of claim 4107, further comprising controlling pressure within the 
formation in a range from about atmospheric pressure to about 100 bar, as measured at a 
wellhead of a production well, to control an API gravity of condensable hydrocarbons 
within the produced mixture, wherein the pressure is reduced to decrease the API gravity, 
and wherein the pressure is increased to reduce the API 

4171. A mixture produced from a portion of a hydrocarbon containing formation, the 
mixture comprising: 

an olefin content of less than about 10% \fa weight; and 
an average carbon number less than aboait 35. 

4 1 72. The mixture of claim 4171, further ^comprising an average carbon number less 
than about 30. 



4173. The mixture of claim 4171, 
than about 25. 



ler comprising an average carbon number less 



4 1 74 . The mixture of claim 4171/ further comprising : 

non-condensable hydroca/bons comprising hydrocarbons having carbon numbers 
of less than 5; and 

wherein a weight ratio (if the hydrocarbons having carbon numbers from 2 
through 4, to methane, in the mixture is greater than approximately 1. 



4175. The mixture of claim 4171, further comprising condensable hydrocarbons, 
wherein less than about 1 % by weight, when calculated on an atomic basis, of the 
condensable hydrocarbons is nitrogen, wherein less than about 1 % by weight, when 
calculated on an atomic basis, of the condensable hydrocarbons is oxygen, and wherein 
less than about 1 % by weight, when calculated on an atomic basis, of the condensable 
hydrocarbons is sulfur. 
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4 1 76. The mixture of claim 4171, further comprising ammonia, wherein greater than 
about 0.05 % by weight of the produced mixture is ammonia. 

4177. The mixture of claim 4171, further comprising condensable hydrocarbons, 
wherein an olefin content of the condensable hydrocarbons is greater than about 0.1 % by 
weight of the condensable hydrocarbons, and wherein the olefin content of the 
condensable hydrocarbons is less than about 15 %/oy weight of the condensable 
hydrocarbons. / 

4178. The mixture of claim 4171, further comprising condensable hydrocarbons, 
wherein less than about 15 % by weight of the condensable hydrocarbons have a carbon 
number greater than about 25. / 

4179. The condensable hydrocarbons of claim 4178, wherein less than about 1 % by 
weight, when calculated on an atomic basis, of the condensable hydrocarbons is nitrogen, 
wherein less than about 1 % by weight, when calculated on an atomic basis, of the 
condensable hydrocarbons is oxygen, and wherein less than about 1 % by weight, when 
calculated on an atomic basis, yof the condensable hydrocarbons is sulfur. 

41 80. The mixture of claim 4 1 77, further comprising condensable hydrocarbons, 
wherein greater than about CO % by weight of the condensable hydrocarbons are aromatic 
compounds. / 

4181. The mixture of cliim 4171, further comprising: 

non-condensable [hydrocarbons comprising hydrocarbons having carbon numbers 
of less than about 5, wherein a weight ratio of the hydrocarbons having carbon number 
from 2 through 4, to mejhane, in the mixture is greater than approximately 1; 

wherein the nonjcondensable hydrocarbons further comprise H2, wherein greater 
than about 15 % by weight of the non-condensable hydrocarbons comprises H2; and 

condensable hydrocarbons, comprising: 
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oxygenated hydrocarbons, wherein greater than about 1.5 % by weight of 
the condensable hydrocarbons comprises oxygenated hydrocarbons; and 

aromatic compounds, wherein greater than about 20 % by weight of the 
condensable hydrocarbons comprises aromatic compojmds. 

4 1 82. The mixture of claim 4171, further comprising: 

condensable hydrocarbons, wherein less man about 5 % by weight of the 
condensable hydrocarbons comprises hydrocarbons having a carbon number greater than 
about 25; 

wherein the condensable hydrocarbons further comprise: 

oxygenated hydrocarbons, wherein greater than about 5 % by weight of 
the condensable hydrocarbons comprises/ oxygenated hydrocarbons; and 

aromatic compounds, wMerein greater than about 30 % by weight of the 
condensable hydrocarbons comprises yaromatic compounds; and 

non-condensable hydrocarbons comprising H 2 , wherein greater than about 15 % 
by weight of the non-condensable hydrocarbons comprises H2. 

4183. The mixture of claim 417/, further comprising a condensable mixture, 
comprising: 

olefins, wherein about rf.l % by weight to about 15 % by weight of the 
condensable mixture comprises olefins; and 

asphaltenes, wherein |bss than about 0.1 % by weight of the condensable mixture 
comprises asphaltenes. 



4184. The condensable mfcture of claim 4183, further comprising, oxygenated 
hydrocarbons, wherein less than about 15 % by weight of the condensable mixture 
comprises oxygenated hydrocarbons; 

4185. The mixture of cla|m 4171, further comprising a condensable mixture, 
comprising: 
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olefins, wherein about 0.1 % by weight to about 2 % by weight of the 
condensable mixture comprises olefins; and 

multi-ring aromatics, wherein less than about 2 % by weight of the condensable 
mixture comprises multi-ring aromatics with more than two rings. 

41 86. The condensable mixture of claim 41 $% further comprising oxygenated 
hydrocarbons, wherein greater than about 25 % by weight of the condensable mixture 
comprises oxygenated hydrocarbons. / 

4187. The mixture of claim 4171, further comprising: 

non-condensable hydrocarbons,/wherein the non-condensable hydrocarbons 
comprise F^, wherein greater than about 10 % by weight of the non-condensable 
hydrocarbons comprises H2; / 

ammonia, wherein greater than about 0.5 % by weight of the mixture comprises 
ammonia; and / 

hydrocarbons, wherein a weight ratio of hydrocarbons having greater than about 2 
carbon atoms, to methane, is greater than about 0.4. 

4188. A mixture produced from a portion of a hydrocarbon containing formation, the 
mixture, comprising: / 

non-condensable hydrocarbons comprising hydrocarbons having carbon numbers 
of less than 5; and / 

wherein a weight ratio of the hydrocarbons having carbon numbers from 2 
through 4, to methane, in tfte mixture is greater than approximately 1. 

4189. The mixture of claim 4175, further comprising condensable hydrocarbons, 
wherein about 0.1 % by weight to about 15 % by weight of the condensable hydrocarbons 
are olefins. 

4190. The mixture of cldm 4175, wherein a molar ratio of ethene to ethane in the non- 
condensable hydrocarbons ranges from about 0.001 to about 0.15. 
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4191. The mixture of claim 4175, further comprising condensable hydrocarbons, 
wherein less than about 1 % by weight, when calculated/m an atomic basis, of the 
condensable hydrocarbons is nitrogen. 

4192. The mixture of claim 4175, further comprising condensable hydrocarbons, 
wherein less than about 1 % by weight, when calculated on an atomic basis, of the 
condensable hydrocarbons is oxygen. 

4193. The mixture of claim 4175, furthe£ comprising condensable hydrocarbons, 
wherein about 5 % by weight to about 31) % by weight of the condensable hydrocarbons 
comprise oxygen containing compouj/ds, and wherein the oxygen containing compounds 
comprise phenols. 

4194. The mixture of claim 4175, further comprising condensable hydrocarbons, 
wherein less than about 1 % by weight, when calculated on an atomic basis, of the 
condensable hydrocarbons is/sulfur. 

4195. The mixture of claipi 4175, further comprising condensable hydrocarbons, 
wherein greater than aboyt 20 % by weight of the condensable hydrocarbons are aromatic 
compounds. 

4 1 96. The mixture of iblaim 4 1 75 , further comprising condensable hydrocarbons, 
wherein less than about 5 % by weight of the condensable hydrocarbons comprises multi- 
ring aromatics with more than two rings. 



4197. The mixture $>f claim 4175, further comprising condensable hydrocarbons, 
wherein less than ab{)ut 0.3 % by weight of the condensable hydrocarbons are 
asphaltenes. 
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4198. The mixture of claim 4175, further comprising condensable hydrocarbons, 
wherein about 5 % by weight to about 30 % by weighj/of the condensable hydrocarbons 
comprise cycloalkanes. 

4199. The mixture of claim 4175, wherein the non-condensable hydrocarbons further 
comprises hydrogen, wherein the hydrogen isygreater than about 10 % by volume of the 
non-condensable hydrocarbons, and whereitf the hydrogen is less than about 80 % by 
volume of the non-condensable hydrocarbons. 

4200. The mixture of claim 4175, fin^her comprising ammonia, wherein greater than 
about 0.05 % by weight of the produced mixture is ammonia. 

4201 . The mixture of claim 417^, further comprising ammonia, wherein the ammonia is 
used to produce fertilizer. 

4202. The mixture of claim i\ 75, further comprising condensable hydrocarbons, 
wherein less than about 15 weight % of the condensable hydrocarbons have a carbon 
number greater than approximately 25. 

4203. The mixture of claim 4175, further comprising condensable hydrocarbons, 
wherein the condensable hydrocarbons comprise olefins, and wherein about 0. 1 % to 
about 5 % by weight of the condensable hydrocarbons comprises olefins. 

4204. The mixture df claim 41 75, further comprising condensable hydrocarbons, 
wherein the condensable hydrocarbons comprises olefins, and wherein about 0.1 % to 
about 2.5 % by weight of the condensable hydrocarbons comprises olefins. 



4205. The mixta 
wherein the 
greater than about 
hydrocarbons. 



of claim 4175, further comprising condensable hydrocarbons, 
condeisable hydrocarbons comprise oxygenated hydrocarbons, and wherein 
% by weight of the condensable hydrocarbons comprises oxygenated 
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4206. The mixture of claim 4175, further comprising non-condensable hydrocarbons, 
wherein the non-condensable hydrocarbons obmprise H 2 , and wherein greater than about 
5 % by weight of the non-condensable hydrocarbons comprises H2. 

4207. The mixture of claim 4175, furjner comprising non-condensable hydrocarbons, 
wherein the non-condensable hydrocarbons comprise H2, and wherein greater than about 
15 % by weight of the non-condensable hydrocarbons comprises H2. 

4208. The mixture of claim 41/75, wherein a weight ratio of hydrocarbons having greater 
than about 2 carbon atoms, to/methane, is greater than about 0.3. 

4209. A mixture producga from a portion of a hydrocarbon containing formation, the 
mixture comprising: 

non-condensabLk hydrocarbons comprising hydrocarbons having carbon numbers 
of less than 5, wherein a weight ratio of hydrocarbons having carbon numbers from 2 
through 4, to methanje, is greater than approximately 1 ; and 

condensabWhydrocarbons comprising oxygenated hydrocarbons, wherein greater 
than about 5 % by /veight of the condensable component comprises oxygenated 
hydrocarbons. 

42 1 0. The mixtfure of claim 4209, wherein about 0.1% by weight to about 1 5 % by 
weight of the condensable hydrocarbons are olefins. 

421 1 . The mixture of claim 4209, wherein a molar ratio of ethene to ethane in the non- 
condensable hydrocarbons ranges from about 0.001 to about 0.15. 



4212. The] 
calculated on 



xture of claim 4209, wherein less than about 1 % by weight, when 
in atomic basis, of the condensable hydrocarbons is nitrogen. 
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4213. The mixture of claim 4209, wherein less than about 1 % by weight, when 
calculated on an atomic basis, of the condensable hydrocarbons is oxygen. 



4214. The mixture of claim 4209, wherein/less than about 1 % by weight, when 
calculated on an atomic basis, of the condensable hydrocarbons is sulfur. 

4215. The mixture of claim 4209, whj/rein about 5 % by weight to about 30 % by 
weight of the condensable hydrocarbons comprise oxygen containing compounds, and 
wherein the oxygen containing compounds comprise phenols. 

4216. The mixture of claim 4209, wherein greater than about 20 % by weight of the 
condensable hydrocarbons arer aromatic compounds. 

4217. The mixture of claiid 4209, wherein less than about 5 % by weight of the 
condensable hydrocarbon^ comprises multi-ring aromatics with more than two rings. 

42 1 8. The mixture of claim 4209, wherein less than about 0.3 % by weight of the 
condensable hydrocarbons are asphaltenes. 

42 1 9. The mixtur Jof claim 4209, wherein about 5 % by weight to about 30 % by 
weight of the condensable hydrocarbons are cycloalkanes. 

4220. The mixture of claim 4209, wherein the non-condensable hydrocarbons comprises 
hydrogen, wherein the hydrogen is greater than about 10 % by volume of the non- 
condensable hydrocarbons, and wherein the hydrogen is less than about 80 % by volume 
of the non-condensable hydrocarbons. 



422 1 . The mature of claim 4209, wherein the produced mixture comprises ammonia, 
and wherein greater than about 0.05 % by weight of the produced mixture is ammonia. 
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4222. The mixture of claim 4209, wherein the produced mixture comprises ammonia, 
and wherein the ammonia is used to produce fertilizer. 

4223. The mixture of claim 4209, wherein less than about 5 weight % of the 
condensable hydrocarbons in the mixture have a carbon number greater than 
approximately 25. / 

4224. The mixture of claim 4209, whferein the condensable hydrocarbons further 
comprise olefins, and wherein abouyu.l % to about 5 % by weight of the condensable 
hydrocarbons comprises olefins. / 

4225. The mixture of claim 4209, wherein the condensable hydrocarbons further 
comprise olefins, and whereinr about 0.1 % to about 2.5 % by weight of the condensable 
hydrocarbons comprises olefins. 

4226. The mixture of clami 4209, wherein the non-condensable hydrocarbons further 
comprise H 2 , wherein greater than about 5 % by weight of the mixture comprises H 2 . 

4227. The mixture of ctlaim 4209, wherein the non-condensable hydrocarbons further 
comprise H 2 , wherein greater than about 15 % by weight of the mixture comprises H 2 . 

4228. The mixture off claim 4209, wherein a weight ratio of hydrocarbons having greater 
than about 2 carbon atoms, to methane, is greater than about 0.3. 

4229. A mixture produced from a portion of a hydrocarbon containing formation, the 
mixture comprising: 

non-conder sable hydrocarbons comprising hydrocarbons having carbon numbers 
of less than 5, wherein a weight ratio of hydrocarbons having carbon numbers from 2 
through 4, to methine, is greater than approximately 1; 

condensable hydrocarbons; 
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wherein less than about 1 % by weight, when calculated on an atomic basis, of the 
condensable hydrocarbons comprises nitrogen; 

wherein less than about 1 % by weight, when calculated on an atomic basis, of the 
condensable hydrocarbons comprises oxygen; and 

wherein less than about 1 % by/ weight, when calculated on an atomic basis, of the 
condensable hydrocarbons comprise/ sulfur. 

4230. The mixture of claim 4229, further comprising ammonia, wherein greater than 
about 0.05 % by weight of the p/oduced mixture is ammonia. 

423 1 . The mixture of claim A229, wherein less than about 5 weight % of the 
condensable hydrocarbons nave a carbon number greater than approximately 25. 

4232. The mixture of claim 4229, wherein the condensable hydrocarbons comprise 
olefins, and wherein abdut 0.1 % by weight to about 15 % by weight of the condensable 
hydrocarbons are olefins. 

4233. The mixture eft claim 4229, wherein a molar ratio of ethene to ethane in the non- 
condensable hydrocarbons ranges from about 0.001 to about 0.15. 

4234. The mixture of claim 4229, wherein about 5 % by weight to about 30 % by 
weight of the conaensable hydrocarbons comprise oxygen containing compounds, and 
wherein the oxygen containing compounds comprise phenols. 

4235. The mixture of claim 4229, wherein greater than about 20 % by weight of the 
condensable hydrocarbons are aromatic compounds. 

4236. The mixture of claim 4229, wherein less than about 5 % by weight of the 
condensable hydrocarbons comprises multi-ring aromatics with more than two rings. 
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4237. The mixture of claim 4229, wherein less than about 0.3 % by weight of the 
condensable hydrocarbons are asphaltenes. 

4238. The mixture of claim 4229, wherein s(bout 5 % by weight to about 30 % by 
weight of the condensable hydrocarbons ace cycloalkanes. 

4239. The mixture of claim 4229, wherein the non-condensable hydrocarbons comprises 
hydrogen, and wherein the hydrogen Is greater than about 10 % by volume of the non- 
condensable hydrocarbons and wherein the hydrogen is less than about 80 % by volume 
of the non-condensable hydrocarbons. 

4240. The mixture of claim 4K29, further comprising ammonia, and wherein greater 
than about 0.05 % by weight/of the produced mixture is ammonia. 

4241 . The mixture of claim 4229, further comprising ammonia, and wherein the 
ammonia is used to produce fertilizer. 

4242. The mixture of /claim 4229, wherein the condensable hydrocarbons comprises 
oxygenated hydrocartfons, and wherein greater than about 5 % by weight of the 
condensable component comprises oxygenated hydrocarbons. 

4243. The mixture of claim 4229, wherein the non-condensable hydrocarbons comprise 
H2, and wherein g/ eater than about 5 % by weight of the non-condensable hydrocarbons 
comprises H2. 



4244. The mixtpre of claim 4229, wherein the non-condensable hydrocarbons comprise 
H2, and wherein! greater than about 15 % by weight of the mixture comprises H2. 

4245. The mixture of claim 4229, wherein a weight ratio of hydrocarbons having greater 
than about 2 carbon atoms, to methane, is greater, than about 0.3. 
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4246. A mixture produced from a portion of a hydrocarbon containing formation, the 
mixture comprising: 

non-condensable hydrocarbons comprising hydrocarbons having carbon numbers 
of less than 5, wherein a weight ratio of hydrocarbjzms having carbon numbers from 2 
through 4, to methane, is greater than approximately 1 ; 

ammonia, wherein greater than about 0:5 % by weight of the mixture comprises 
ammonia; and / 

condensable hydrocarbons comprising oxygenated hydrocarbons, wherein greater 
than about 5 % by weight of the condensable hydrocarbons comprises oxygenated 
hydrocarbons. / 

4247. The mixture of claim 4246; wherein the condensable hydrocarbons further 
comprise olefins, and wherein apout 0.1 % by weight to about 15 % by weight of the 
condensable hydrocarbons are olefins. 

4248. The mixture of claim 4246, wherein the non-condensable hydrocarbons further 
comprise ethene and ethane, and wherein a molar ratio of ethene to ethane in the non- 
condensable hydrocarbon? ranges from about 0.001 to about 0.15. 

4249. The mixture of claim 4246, wherein the condensable hydrocarbons further 
comprise nitrogen, and wherein less than about 1 % by weight, when calculated on an 
atomic basis, of the condensable hydrocarbons is nitrogen. 

4250. The mixture /of claim 4246, wherein the condensable hydrocarbons further 
comprise oxygen, and wherein less than about 1 % by weight, when calculated on an 
atomic basis, of the condensable hydrocarbons is oxygen. 

425 1 . The mixture of claim 4246, wherein the condensable hydrocarbons further 
comprise sulfur, and wherein less than about 1 % by weight, when calculated on an 
atomic basis, of th? condensable hydrocarbons is sulfur. 
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4252. The mixture of claim 4246, wherein the condensable hydrocarbons further 
comprise oxygen containing compounds, wherein about 5 % by weight to about 30 % by 
weight of the condensable hydrocarbons comprise oxygen containing compounds, and 
wherein the oxygen containing compounds comprise phenols. 

4253. The mixture of claim 4246, wherein me condensable hydrocarbons further 
comprise aromatic compounds, and wherein greater than about 20 % by weight of the 
condensable hydrocarbons are aromatic compounds. 

4254. The mixture of claim 4246, Wnerein the condensable hydrocarbons further 
comprise multi-aromatic rings, an<y wherein less than about 5 % by weight of the 
condensable hydrocarbons composes multi-ring aromatics with more than two rings. 

4255. The mixture of claim 4246, wherein the condensable hydrocarbons further 
comprise asphaltenes, and wherein less than about 0.3 % by weight of the condensable 
hydrocarbons are asphaltenes. 

4256. The mixture of dlaim 4246, wherein the condensable hydrocarbons further 
comprise cycloalkanea and wherein about 5 % by weight to about 30 % by weight of the 
condensable hydrocarbons are cycloalkanes. 

4257. The mixture of claim 4246, wherein the non-condensable hydrocarbons further 
comprise hydrogen, wherein the hydrogen is greater than about 10 % by volume of the 
non-condensable Hydrocarbons, and wherein the hydrogen is less than about 80 % by 
volume of the ndn-condensable hydrocarbons. 



4258. The mi?tfture of claim 4246, wherein the produced mixture further comprises 
ammonia, and ^herein greater than about 0.05 % by weight of the produced mixture is 



ammonia. 
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4259. The mixture of claim 4246, wherein the produced mixture further comprises 
ammonia, and wherein the ammonia is used to produce fertilizer. 



4260. The mixture of claim 4246, wherein the condensable hydrocarbons comprise 
hydrocarbons having a carbon number of greater than approximately 25, and wherein less 
than about 15 weight % of the hydrocarbon? in the mixture have a carbon number greater 
than approximately 25. 

4261 . The mixture of claim 4246, wtykrein the non-condensable hydrocarbons further 
comprise H 2 , and wherein greater th^n about 5 % by weight of the mixture comprises H 2 . 

4262. The mixture of claim 4246, wherein the non-condensable hydrocarbons further 
comprise H 2 , and wherein greater than about 15 % by weight of the mixture comprises 
H 2 . 

4263 . The mixture of clain/ 4246, wherein the non-condensable hydrocarbons further 
comprise hydrocarbons ha^ng carbon numbers of greater than 2, wherein a weight ratio 
of hydrocarbons having capon numbers greater than 2, to methane, is greater than about 
0.3. 

4264. A mixture produced from a portion of a hydrocarbon containing formation, the 
mixture comprising: 

non-condensablje hydrocarbons comprising hydrocarbons having carbon numbers 



of less than 5, wherein 
through 4, to methane, 



a weight ratio of hydrocarbons having carbon numbers from 2 
is greater than approximately 1 ; and 
condensable hydrocarbons comprising olefins, wherein less than about 10 % by 
weight of the condensable hydrocarbons comprises olefins. 



4265. The mixture ofl claim 4264, wherein the non-condensable hydrocarbons further 
comprise ethene and ethane, and wherein a molar ratio of ethene to ethane in the non- 
condensable hydrocarbons ranges from about 0.001 to about 0.15. 
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4266. The mixture of claim 4264, wherein the condensable hydrocarbons further 
comprise nitrogen, and wherein less than abo/t J % by weight, when calculated on an 
atomic basis, of the condensable hydrocarbons is nitrogen. 

4267. The mixture of claim 4264, wherein the condensable hydrocarbons further 
comprise oxygen, and wherein less man about 1 % by weight, when calculated on an 
atomic basis, of the condensable hydrocarbons is oxygen. 

4268. The mixture of claim 4264, wherein the condensable hydrocarbons further 
comprise sulfur, and whereinr less than about 1 % by weight, when calculated on an 
atomic basis, of the condensable hydrocarbons is sulfur. 

4269. The mixture of claim 4264, wherein the condensable hydrocarbons further 
comprise oxygen containing compounds, wherein about 5 % by weight to about 30 % by 
weight of the condensable hydrocarbons comprise oxygen containing compounds, and 
wherein the oxygen containing compounds comprise phenols. 

4270. The mixtu/e of claim 4264, wherein the condensable hydrocarbons further 
comprise aromatfc compounds, and wherein greater than about 20 % by weight of the 
condensable hyqrocarbons are aromatic compounds. 



4271 . The mixture of claim 4264, wherein the condensable hydrocarbons further 
comprise mulm-ring aromatics, and wherein less than about 5 % by weight of the 
condensable Hydrocarbons comprises multi-ring aromatics with more than two rings. 



4272. The mixture of claim 4264, wherein the condensable hydrocarbons further 
comprise asphaltenes, and wherein less than about 0.3 % by weight of the condensable 
hydrocarbons! are asphaltenes. 
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4273. The mixture of claim 4264, wherein the condensable hydrocarbons further 
comprise cycloalkanes, and wherein about 5 % by weignt to about 30 % by weight of the 
condensable hydrocarbons are cycloalkanes. / 

4274. The mixture of claim 4264, wherein the ^on-condensable hydrocarbons further 
comprise hydrogen, and wherein the hydrogeiyis greater than about 10 % by volume of 
the non-condensable hydrocarbons and wherein the hydrogen is less than about 80 % by 
volume of the non-condensable hydrocarbons. 

4275. The mixture of claim 4264, wherein the produced mixture further comprises 
ammonia, and wherein greater than about 0.05 % by weight of the produced mixture is 
ammonia. / 

4276. The mixture of claim 4264, wherein the produced mixture further comprises 
ammonia, and wherein the ammoma is used to produce fertilizer. 

4277. The mixture of claim 4264, wherein the condensable hydrocarbons further 
comprise hydrocarbons having A carbon number of greater than approximately 25, and 
wherein less than about 15 % py weight of the hydrocarbons have a carbon number 
greater than approximately 23. 

4278. The mixture of clairfL 4264, wherein about 0. 1 % to about 5 % by weight of the 
condensable component comprises olefins. 

4279. The mixture of cliim 4264, wherein about 0.1% to about 2 % by weight of the 
condensable component comprises olefins. 

4280. The mixture of c aim 4264, wherein the condensable hydrocarbons further 
comprise oxygenated hydrocarbons, and wherein greater than about 5 % by weight of the 
condensable hydrocarbons comprises oxygenated hydrocarbons. 
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428 1 . The mixture of claim 4264, wherein the condensable hydrocarbons further 
comprise oxygenated hydrocarbons, and wherein greater than about 25 % by weight of 
the condensable component comprises oxygenated hydrocarbons. 

4282. The mixture of claim 4264, wherein theoion-condensable hydrocarbons further 
comprise H2, and wherein greater than abou0 % by weight of the non-condensable 
hydrocarbons comprises H2. 

4283. The mixture of claim 4264, wherein the non-condensable hydrocarbons further 
comprise H2, and wherein greater th^ri about 15 % by weight of the non-condensable 
hydrocarbons comprises H2. 

4284. The mixture of claim 4204, wherein a weight ratio of hydrocarbons having greater 
than about 2 carbon atoms, to methane, is greater than about 0.3. 

4285. A mixture produced |rom a portion of a hydrocarbon containing formation, 
comprising: 

condensable hydrocarbons, wherein less than about 15 weight % of the 
condensable hydrocarbons have a carbon number greater than 25; and 

wherein the condensable hydrocarbons comprise oxygenated hydrocarbons, and 
wherein greater than abiut 5 % by weight of the condensable hydrocarbons comprises 
oxygenated hydrocarbons. 



4286. The mixture of claim 4285, further comprising non-condensable hydrocarbons, 
wherein the non-condensable hydrocarbons comprise hydrocarbons having carbon 



numbers of less thar 



numbers from 2 through 4, to methane, is greater than approximately 1. 



4287. The mixture 



condensable hydroc 



5, and wherein a weight ratio of hydrocarbons having carbon 



of claim 4285, wherein the condensable hydrocarbons further 



comprise olefins, aid wherein about 0.1 % by weight to about 15 % by weight of the 



*bons are olefins. 
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4288. The mixture of claim 4285, further comprising nod-condensable hydrocarbons, 
wherein a molar ratio of ethene to ethane in the non-coijdensable hydrocarbons ranges 
from about 0.001 to about 0.15. 

4289. The mixture of claim 4285, wherein the ccfndensable hydrocarbons further 
comprise nitrogen, and wherein less than about/1 % by weight, when calculated on an 
atomic basis, of the condensable hydrocarbons is nitrogen. 

4290. The mixture of claim 4285, wherein the condensable hydrocarbons further 
comprise oxygen, and wherein less than/about 1 % by weight, when calculated on an 
atomic basis, of the condensable hydrocarbons is oxygen. 

4291 . The mixture of claim 4285, wherein the condensable hydrocarbons further 
comprise sulfur, and wherein less man about 1 % by weight, when calculated on an 
atomic basis, of the condensable Hydrocarbons is sulfur. 

4292. The mixture of claim 42f85, wherein the condensable hydrocarbons further 
comprise oxygen containing compounds, wherein about 5 % by weight to about 30 % by 
weight of the condensable hydrocarbons comprise oxygen containing compounds, and 
wherein the oxygen containing compounds comprise phenols. 



4293. The mixture of claim 4285, wherein the condensable hydrocarbons further 



comprise aromatic compo 



condensable hydrocarbons are aromatic compounds. 



4294. The mixture of c 
comprise multi-ring aroifratics 
condensable hydrocarbons 



ids, and wherein greater than about 20 % by weight of the 



aim 4285, wherein the condensable hydrocarbons further 
, and wherein less than about 5 % by weight of the 
comprises multi-ring aromatics with more than two rings. 
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4295. The mixture of claim 4285, wherein the condensable hydrocarbons further 
comprise asphaltenes, and wherein less than about 0.3 % by weight of the condensable 
hydrocarbons are asphaltenes. 



4296. The mixture of claim 4285, wherein the 
comprise cycloalkanes, and wherein about 5 % 
condensable hydrocarbons are cycloalkanes. 



condensable hydrocarbons further 

weight to about 30 % by weight of the 



4297. The mixture of claim 4285, furthe/ comprising non-condensable hydrocarbons, 
wherein the non-condensable hydrocarbons comprise hydrogen, and wherein the 
hydrogen is greater than about 10 % by volume of the non-condensable hydrocarbons and 
wherein the hydrogen is less than aljout 80 % by volume of the non-condensable 
hydrocarbons. 

4298. The mixture of claim 42^5, further comprising ammonia, and wherein greater 
than about 0.05 % by weight of the produced mixture is ammonia. 

4299. The mixture of claim 4285, further comprising ammonia, and wherein the 
ammonia is used to produce fertilizer. 

4300. The mixture of claim 4285, wherein the condensable hydrocarbons further 
comprises olefins, and wherein less than about 10 % by weight of the condensable 
hydrocarbons comprises olefins. 



4301 . The mixture of claim 4285, wherein the condensable hydrocarbons further 
comprises olefins, and wherein about 0.1 % to about 5 % by weight of the condensable 
hydrocarbons comprises olefins. 



4302. The mixture 
comprises olefins, 
hydrocarbons comprises 



of claim 4285, wherein the condensable hydrocarbons further 
wherein about 0. 1 % to about 2 % by weight of the condensable 
olefins. 



and 
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4303. The mixture of claim 4285, wherein the condensable hydrocarbons further 
comprises oxygenated hydrocarbons, and wherein greater than about 5 % by weight of 
the condensable hydrocarbons comprises the oxygenated hydrocarbon. 

4304. The mixture of claim 4285, further comprising non-condensable hydrocarbons, 
wherein the non-condensable hydrocarbons comprise H 2 , wherein greater than about 5 % 
by weight of the non-condensable hydrocarbons comprises H 2 . 

4305. The mixture of claim 4285, further comprising non-condensable hydrocarbons, 
wherein the non-condensable hydrocarbons comprise H2, wherein greater than about 15 
% by weight of the non-condensabte hydrocarbons comprises H 2 . 

4306. The mixture of claim 4285, wherein a weight ratio of hydrocarbons having greater 
than about 2 carbon atoms, to methane, is greater than about 0.3. 



4307. A mixture produced ijrom a portion of a hydrocarbon containing formation, 
comprising: 

condensable hydrocarbons, wherein less than about 15 % by weight of the 
condensable hydrocarbons/have a carbon number greater than about 25; 

wherein less than about 1 % by weight of the condensable hydrocarbons, when 
calculated on an atomic basis, is nitrogen; 

wherein less than/about 1 % by weight of the condensable hydrocarbons, when 
calculated on an atomic pasis, is oxygen; and 

wherein less thai about 1 % by weight of the condensable hydrocarbons, when 
calculated on an atomic! basis, is sulfur. 



4308. The mixture 
wherein the non-< 
numbers of less than 5, 
numbers from 2 throug 



of Maim 4307, further comprising non-condensable hydrocarbons, 
condensable component comprises hydrocarbons having carbon 
and wherein a weight ratio of hydrocarbons having carbon 
1 4, to methane, is greater than approximately 1. 
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4309. The mixture of claim 4307, wherein the condensable hydrocarbons further 
comprise olefins, and wherein about 0.1 % by weight to about 15 % by weight of the 
condensable hydrocarbons are olefins. 

43 1 0. The mixture of claim 4307, further comprisin^non-condensable hydrocarbons, 
and wherein a molar ratio of ethene to ethane in the/non-condensable hydrocarbons 
ranges from about 0.001 to about 0.15. / 

43 1 1 . The mixture of claim 4307, wherein the condensable hydrocarbons further 
comprise oxygen containing compounds, wherein about 5 % by weight to about 30 % by 
weight of the condensable hydrocarbon^comprise oxygen containing compounds, and 
wherein the oxygen containing compounds comprise phenols. 

43 1 2. The mixture of claim 43 07, therein the condensable hydrocarbons further 
comprise aromatic compounds, ana wherein greater than about 20 % by weight of the 
condensable hydrocarbons are aromatic compounds. 

43 1 3 . The mixture of claim 4B07, wherein the condensable hydrocarbons further 
comprise multi-ring aromatics, and wherein less than about 5 % by weight of the 
condensable hydrocarbons comprises multi-ring aromatics with more than two rings. 

43 14. The mixture of claim 4307, wherein the condensable hydrocarbons further 
comprise asphaltenes, and wherein less than about 0.3 % by weight of the condensable 
hydrocarbons are asphaltenes. 

43 1 5. The mixture of olaim 4307, wherein the condensable hydrocarbons further 
comprise cycloalkanesjand wherein about 5 % by weight to about 30 % by weight of the 
condensable hydrocarbons are cycloalkanes. 
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43 16. The mixture of claim 4307, further comprising non-condensable hydrocarbons, 
and wherein the non-condensable hydrocarbons comprise hydrogen, and wherein greater 
than about 10 % by volume and less than about 80 % by volume of the non-condensable 
component comprises hydrogen. 

43 17. The mixture of claim 4307, further comprising ammonia, and wherein greater 
than about 0.05 % by weight of the produced mixture is ammonia. 

43 1 8. The mixture of claim 4307, further comprising ammonia, and wherein the 
ammonia is used to produce fertilizer. 

43 19. The mixture of claim 4307, wherein the condensable component further 
comprises olefins, and wherein aboutyO.l % to about 5 % by weight of the condensable 
component comprises olefins. 

4320. The mixture of claim 430#, wherein the condensable component further 
comprises olefins, and wherein /bout 0.1 % to about 2.5 % by weight of the condensable 
component comprises olefins. 

4321 . The mixture of clainY 4307, wherein the condensable hydrocarbons further 
comprise oxygenated hydrocarbons, and wherein greater than about 5 % by weight of the 
condensable hydrocarbons comprises oxygenated hydrocarbons. 

4322. The mixture of ciaim 4307, further comprising non-condensable hydrocarbons, 
wherein the non-condensable hydrocarbons comprise H2, and wherein greater than about 
5 % by weight of the non-condensable hydrocarbons comprises H2. 



4323. The mixture of claim 4307, further comprising non-condensable hydrocarbons, 
wherein the non-cone ensable hydrocarbons comprise H2, and wherein greater than about 
15 % by weight of th; non-condensable hydrocarbons comprises H2. 
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4324. The mixture of claim 4307, further comprising non-condensable hydrocarbons, 
wherein a weight ratio of compounds within the non-condensable hydrocarbons having 
greater than about 2 carbon atoms, to methane, is greater than about 0.3. 



4325. A mixture produced from a portion of a hydrocarbon containing formation, 
comprising: 

condensable hydrocarbons, wherein less thatf about 1 5 % by weight of the 
condensable hydrocarbons have a carbon numbei/greater than 20; and 

wherein the condensable hydrocarbons/comprise olefins, wherein an olefin 
content of the condensable component is le^s than about 10 % by weight of the 
condensable component. 

4326. The mixture of claim 4325, fu/ther comprising non-condensable hydrocarbons, 
wherein the non-condensable hydrocarbons comprise hydrocarbons having carbon 
numbers of less than 5, and wherein a weight ratio of hydrocarbons having carbon 
numbers from 2 through 4, to methane, is greater than approximately 1 . 

4327. The mixture of claim 4025, wherein the condensable hydrocarbons further 
comprise olefins, and wherem about 0.1 % by weight to about 15 % by weight of the 
condensable hydrocarbons pre olefins. 

4328. The mixture of cl&m 4325, further comprising non-condensable hydrocarbons, 
and wherein a molar ratib of ethene to ethane in the non-condensable hydrocarbons 
ranges from about 0.004 to about 0.15. 



4329. The mixture of claim 4325, wherein the condensable hydrocarbons further 
comprise nitrogen, and wherein less than about 1 % by weight, when calculated on an 



atomic basis, of the 



condensable hydrocarbons is nitrogen. 



891 



Conley, Rose & Tayon, P. 



4330. The mixture of claim 4325, wherein the condensable hydrocarbons further 
comprise oxygen, and wherein less than about 1 % by weight, when calculated on an 
atomic basis, of the condensable hydrocarbons is oxygen. 

433 1 . The mixture of claim 4325, wherein the condensable hydrocarbons further 
comprise sulfur, and wherein less than about 1 % by weight, when calculated on an 
atomic basis, of the condensable hydrocarbons is sulfur. 

4332. The mixture of claim 4325, yflierein the condensable hydrocarbons, wherein about 
5 % by weight to about 30 % by Weight of the condensable hydrocarbons comprise 
oxygen containing compounds^/and wherein the oxygen containing compounds comprise 
phenols. 

4333. The mixture of claftm 4325, wherein the condensable hydrocarbons further 
comprise aromatic compounds, and wherein greater than about 20 % by weight of the 
condensable hydrocarbons are aromatic compounds. 

4334. The mixture of claim 4325, wherein the condensable hydrocarbons further 
comprise multi-ring aromatics, and wherein less than about 5 % by weight of the 
condensable hydrocarbons comprises multi-ring aromatics with more than two rings. 

4335. The mixture of claim 4325, wherein the condensable hydrocarbons further 
comprise asphaltenes, and wherein less than about 0.3 % by weight of the condensable 
hydrocarbons are asphaltenes. 



4336. The mixture of claim 4325, wherein the condensable hydrocarbons further 
comprise cycloalkanes, and wherein about 5 % by weight to about 30 % by weight of the 
condensable hydrocarbons are cycloalkanes. 

4337. Th^ mixture of claim 4325, further comprising non-condensable hydrocarbons, 
wherein thb non-condensable hydrocarbons comprises hydrogen, and wherein the 
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hydrogen is about 10 % by volume to about 80 % by volume of the non-condensable 
hydrocarbons. 

4338. The mixture of claim 4325, further comprising ammonia, wherein greater than 
about 0.05 % by weight of the produced mixture is ammonia. 

4339. The mixture of claim 4325, farther /Comprising ammonia, and wherein the 
ammonia is used to produce fertilizer. 

4340. The mixture of claim 4325, *vherein about 0.1 % to about 5 % by weight of the 
condensable component comprises olefins. 

434 1 . The mixture of claim 4325, wherein about 0.1% to about 2 % by weight of the 
condensable component comprises olefins. 

4342. The mixture of claim 4325, wherein the condensable component further 
comprises oxygenated Hydrocarbons, and wherein greater than about 1.5 % by weight of 
the condensable component comprises oxygenated hydrocarbons. 

4343. The mixture of claim 4325, wherein the condensable component further 
comprises oxygenated hydrocarbons, and wherein greater than about 25 % by weight of 
the condensable/component comprises oxygenated hydrocarbons. 

4344. The mixture of claim 4325, further comprising non-condensable hydrocarbons, 
wherein the Aon-condensable hydrocarbons comprise H2, and wherein greater than about 
5 % by weight of the non-condensable hydrocarbons comprises H2. 



4345. The mixture of claim 4325, further comprising non-condensable hydrocarbons, 
wherein tne non-condensable hydrocarbons comprise H2, and wherein greater than about 



15% by 



veight of the non-condensable hydrocarbons comprises H2 
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4346. The mixture of claim 4325, further comprising non-condensable hydrocarbons, 
wherein the non-condensable hydrocarbons comprise hydrocarbons having carbon 
numbers of less than 5, and wherein a weight ratio of hydrocarbons having carbon 
numbers from 2 through 4, to methane, is greater than approximately 0.3. 

4347. A mixture produced from Jiportion of a hydrocarbon containing formation, 
comprising: / 

condensable hydrocarbon/, wherein less than about 5 % by weight of the 
condensable hydrocarbons comprises hydrocarbons having a carbon number greater than 
about 25; and / 

wherein the condensable hydrocarbons further comprise aromatic compounds, 
wherein more than about 2p % by weight of the condensable hydrocarbons comprises 
aromatic compounds. / 

4348. The mixture oyclaim 4347, further comprising non-condensable hydrocarbons, 
wherein the non-conaensable hydrocarbons comprise hydrocarbons having carbon 
numbers of less than 5, and wherein a weight ratio of hydrocarbons having carbon 
numbers from 2 through 4, to methane, is greater than approximately 1 . 

4349. The mijtfure of claim 4347, wherein the condensable hydrocarbons further 
comprise olefins, and wherein about 0.1 % by weight to about 15 % by weight of the 
condensable Hydrocarbons are olefins. 

4350. The mixture of claim 4347, further comprising non-condensable hydrocarbons, 
wherein a niolar ratio of ethene to ethane in the non-condensable hydrocarbons ranges 
from about 0.001 to about 0.15. 

435 1 . The mixture of claim 4347, wherein the condensable hydrocarbons further 
comprise n trogen, and wherein less than about 1 % by weight, when calculated on an 
atomic basis, of the condensable hydrocarbons is nitrogen. 
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4352. The mixture of claim 4347, wherein the condensable hydrocarbons further 
comprise oxygen, and wherein less than about 1 % by weight, when calculated on an 
atomic basis, of the condensable hydrocarbons is oxygen. 

4353. The mixture of claim 4347, wherein the condensable hydrocarbons further 
comprise sulfur, and wherein less than about 1 % by weight, when calculated on an 



atomic basis, of the condensable hydrocarbopfs 



is sulfur. 



4354. The mixture of claim 4347, wherein the condensable hydrocarbons further 
comprise oxygen containing compounds, wherein about 5 % by weight to about 30 % by 
weight of the condensable hydrocarbons comprise oxygen containing compounds, and 
wherein the oxygen containing /ompounds comprise phenols. 

4355. The mixture of claim 4347, wherein the condensable hydrocarbons further 
comprise multi-ring aromatics, and wherein less than about 5 % by weight of the 
condensable hydrocarbons comprises multi-ring aromatics with more than two rings. 

4356. The mixtureyof claim 4347, wherein the condensable hydrocarbons further 
comprise asphalterfes, and wherein less than about 0.3 % by weight of the condensable 
hydrocarbons ar/ asphaltenes. 

4357. The mixture of claim 4347, wherein the condensable hydrocarbons comprise 
cycloalkanetf, and wherein about 5 % by weight to about 30 % by weight of the 
condensable hydrocarbons are cycloalkanes. 



4358. TMe mixture of claim 4347, further comprising non-condensable hydrocarbons, 
wherein the non-condensable hydrocarbons comprise hydrogen, and wherein the 
hydrogen is greater than about 10 % by volume and less than about 80 % by volume of 
the non- condensable hydrocarbons. 
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4359. The mixture of claim 4347, further comprising ammonia, and wherein greater 
than about 0.05 % by weight of the produced mixture is ammonia. 

4360. The mixture of claim 4347, further comprising ammonia, and wherein the 
ammonia is used to produce fertilizer 

436 1 . The mixture of claim 4347, wherein the condensable hydrocarbons further 
comprise olefins, and wherein apout 0.1 % to about 5 % by weight of the condensable 
hydrocarbons comprises olefins. 

4362. The mixture of cl/im 4347, wherein the condensable hydrocarbons further 
comprises olefins, and wherein about 0.1 % to about 2 % by weight of the condensable 
hydrocarbons comprises olefins. 

4363. The mixtuife of claim 4347, wherein the condensable hydrocarbons further 
comprises multi^ing aromatic compounds, and wherein less than about 2 % by weight of 
the condensable hydrocarbons comprises multi-ring aromatic compounds. 

4364. The mixture of claim 4347, wherein the condensable hydrocarbons comprises 
oxygenated^ hydrocarbons, and wherein greater than about 1.5 % by weight of the 
condensable hydrocarbons comprises oxygenated hydrocarbons. 

4365. The mixture of claim 4347, wherein the condensable hydrocarbons comprises 
oxygenated hydrocarbons, and wherein greater than about 25 % by weight of the 
condensable component comprises oxygenated hydrocarbons. 

4366/ The mixture of claim 4347, further comprising non-condensable hydrocarbons, 
wherjein the non-condensable hydrocarbons comprise H2, and wherein greater than about 
5 % by weight of the non-condensable hydrocarbons comprises H2. 
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4367. The mixture of claim 4347, further comprising non-condensable hydrocarbons, 
wherein the non-condensable hydrocarbons comprise H2, and wherein greater than about 
15 % by weight of the non-condensable hydrocarbons comprises H2. 



IS 

si 

□ 



4368. The mixture of claim 4347, further comprising non-condensable hydrocarbons, 
wherein the non-condensable hydrocarbons comprises hydrocarbons having carbon 
numbers of less than 5, and wherein gAveight ratio of hydrocarbons having carbon 
numbers from 2 through 4, to methahe, is greater than approximately 0.3. 

10 4369. A mixture produced frorry a po rtion of a hydrocarbon containing formation, 
comprising: 

non-condensable hydrofcarbon^comprising hydrocarbons having carbon numbers 
of less than about 5, wherein jL weight r^tio of the hydrocarbons having carbon number 
from 2 through 4, to methane, in the mixture is greater than approximately 1 ; 
15 wherein the non-condensable hydrocarbons further comprise H 2 , wherein greater 

than about 15 % by weight of the non-condensable hydrocarbons comprises H2; and 
condensable hydrocarbons, comprising: 

oxygenated hydrocarbons, wherein greater than about 1.5 % by weight of 
the condensable hydrocarbons comprises oxygenated hydrocarbons; 
20 olefins/ wherein less than about 10 % by weight of the condensable 

hydrocarbons comprises olefins; and 

arornatic compounds, wherein greater than about 20 % by weight of the 
condensable hydrocarbons comprises aromatic compounds. 



25 



30 



4370. The mix 
comprise ethene 
condensable hyd 



e of claim 4369, wherein the non-condensable hydrocarbons further 
md ethane, and wherein a molar ratio of ethene to ethane in the non- 
ocarbons ranges from about 0.001 to about 0.15. 



4371 . The mixture of claim 4369, wherein the condensable hydrocarbons further 
comprise nitrogen, and wherein less than about 1 % by weight, when calculated on an 
atomic basis, of tne condensable hydrocarbons is nitrogen. 
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4372. The mixture of claim 4369, wherein the condensable hydrocarbons further 
comprise oxygen, and wherein less than about 1 % by weight, when calculated on an 
atomic basis, of the condensable hydrocarbons is oxygen. 

4373. The mixture of claim 4369, wherein the condensable hydrocarbons further 
comprise sulfur, and wherein less than about 1 by weight, when calculated on an 
atomic basis, of the condensable hydrocarbons is sulfur. 

4374. The mixture of claim 4369, wherein the condensable hydrocarbons further 
comprise oxygen containing compounds, wherein about 5 % by weight to about 30 % by 
weight of the condensable hydrocarpons comprise oxygen containing compounds, and 
wherein the oxygen containing compounds comprise phenols. 

4375. The mixture of claim 4o69, wherein the condensable hydrocarbons comprise 
multi-ring aromatics, and wherein less than about 5 % by weight of the condensable 
hydrocarbons comprises miflti-ring aromatics with more than two rings. 

4376. The mixture of claim 4369, wherein the condensable hydrocarbons comprise 
asphaltenes, and wherein less than about 0.3 % by weight of the condensable 
hydrocarbons are asphaltenes. 

4377. The mixture of claim 4369, wherein the condensable hydrocarbons comprise 
cycloalkanes, and wmerein about 5 % by weight to about 30 % by weight of the 
condensable hydrocarbons are cycloalkanes. 

4378. The mixture of claim 4369, wherein the non-condensable hydrocarbons further 
comprises hydroger, and wherein greater than about 10 % by volume and less than about 
80 % by volume of the non-condensable hydrocarbons. 
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4379. The mixture of claim 4369, further comprising ammonia, and wherein greater 
than about 0.05 % by weight of the produced mixture is ammonia. 

4380. The mixture of claim 4369, further comprising ammonia, and wherein the 
ammonia is used to produce fertilizer. 

438 1 . The mixture of claim 4369, whereh^the condensable hydrocarbons further 
comprise hydrocarbons having a carbon/number of greater than approximately 25, 
wherein less than about 15 % by weignt of the hydrocarbons have a carbon number 
greater than approximately 25 . / 

4382. The mixture of claim 4a 69, wherein about 0. 1 % to about 5 % by weight of the 
condensable hydrocarbons comprises olefins. 

4383. The mixture of clafim 4369, wherein about 0.1 % to about 2 % by weight of the 
condensable hydrocarbons comprises olefins. 

4384. The mixture ot claim 4369, wherein greater than about 25 % by weight of the 
condensable hydrocarbons comprises oxygenated hydrocarbons. 

4385. The mixture of claim 4369, wherein the mixture comprises hydrocarbons having 
greater than about 2 carbon atoms, and wherein the weight ratio of hydrocarbons having 
greater than about 2 carbon atoms to methane is greater than about 0.3. 

4386. A mimire produced from a portion of a hydrocarbon containing formation, 
comprising: / 

condensable hydrocarbons, wherein less than about 5 % by weight of the 
condensable hydrocarbons comprises hydrocarbons having a carbon number greater than 
about 25; 

wherein the condensable hydrocarbons further comprise: 
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oxygenated hydrocarbons, wherein greater than about 5 % by weight of 
the condensable hydrocarbons comprises oxygenated hydrocarbons; 

olefins, wherein less than about 10 % by weight of the condensable 
hydrocarbons comprises olefins; and 

aromatic compounds, wherein greater than about 30 % by weight of the 
condensable hydrocarbons comprises aromatic compounds; and 

non-condensable hydrocarbons ccpprising H2, wherein greater than about 15 % 
by weight of the non-condensable hydi^carbons comprises H2. 

4387. The mixture of claim 4386; wherein the non-condensable hydrocarbons further 
comprises hydrocarbons havim/carbon numbers of less than 5, and wherein a weight 
ratio of hydrocarbons having/carbon numbers from 2 through 4, to methane, is greater 
than approximately 1 . 

4388. The mixture of j6laim 4386, wherein the non-condensable hydrocarbons comprise 
ethene and ethane, and wherein a molar ratio of ethene to ethane in the non-condensable 
hydrocarbons ranged from about 0.001 to about 0.15. 

4389. The mixture of claim 4386, wherein the condensable hydrocarbons further 
comprise nitrogen, and wherein less than about 1 % by weight, when calculated on an 
atomic basis, yof the condensable hydrocarbons is nitrogen. 

4390. The/mixture of claim 4386, wherein the condensable hydrocarbons further 
comprise oxygen, and wherein less than about 1 % by weight, when calculated on an 
atomic basis, of the condensable hydrocarbons is oxygen. 



4391 . Ijhe mixture of claim 4386, wherein the condensable hydrocarbons further 
comprise sulfur, and wherein less than about 1 % by weight, when calculated on an 
atomic qasis, of the condensable hydrocarbons is sulfur. 
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4392. The mixture of claim 4386, wherein the condensable hydrocarbons further 
comprise oxygen containing compounds, wherein about 5 % by weight to about 30 % by 
weight of the condensable hydrocarbons comprise oxygen containing compounds, and 
wherein the oxygen containing compounds comprise phenols. 

4393. The mixture of claim 4386, wherein the condensable hydrocarbons further 
comprise multi-ring aromatics, and/wherein less than about 5 % by weight of the 
condensable hydrocarbons comprises multi-ring aromatics with more than two rings. 

4394. The mixture of claim/4386, wherein the condensable hydrocarbons further 
comprise asphaltenes, and wherein less than about 0.3 % by weight of the condensable 
hydrocarbons are asphaltenes. 

4395. The mixture of claim 4386, wherein the condensable hydrocarbons comprise 
cycloalkanes, and Wnerein about 5 % by weight to about 30 % by weight of the 
condensable hydrcfcarbons are cycloalkanes. 

4396. The mixture of claim 4386, wherein greater than about 10 % by volume and less 
than about 80 r/o by volume of the non-condensable hydrocarbons is hydrogen. 

4397. The mixture of claim 4386, further comprising ammonia, and wherein greater 
than about 0.05 % by weight of the produced mixture is ammonia. 

4398. The mixture of claim 4386, further comprising ammonia, and wherein the 
ammonia is used to produce fertilizer. 

4399. /The mixture of claim 4386, wherein about 0.1 % to about 5 % by weight of the 
condensable hydrocarbons comprises olefins. 



4400. 



The mixture of claim 4386, wherein about 0.1 % to about 2 % by weight of the 



condensable hydrocarbons comprises olefins. 
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4401 . The mixture of claim 4386, wherein the condensable hydrocarbons comprises 
oxygenated hydrocarbons, and wherein greater than about 15 % by weight of the 
condensable hydrocarbons comprises oxygenated hydrocarbons. 

4402. The mixture of claim 4386, wherein the mixture comprises hydrocarbons having 
greater than about 2 carbon atoms, jam wherein the weight ratio of hydrocarbons having 
greater than about 2 carbon atoms tp methane is greater than about 0.3. 

4403. A condensable mixture produced from a portion of a hydrocarbon containing 
formation, comprising: / 

olefins, wherein about 0.1 % by weight to about 15 % by weight of the 
condensable mixture comprises olefins; 

oxygenated hydrocarbons, wherein less than about 15 % by weight of the 
condensable mixture comprises oxygenated hydrocarbons; and 

asphaltenes, wnerein less than about 0.1 % by weight of the condensable mixture 
comprises asphaltenes. 

4404. The mixture of claim 4403, wherein the condensable mixture further comprises 
hydrocarbons having a carbon number of greater than approximately 25, and wherein less 
than about 1 5 weight % of the hydrocarbons in the mixture have a carbon number greater 
than approximately 25. 

4405. The mixture of claim 4403, wherein about 0.1 % by weight to about 5 % by 
weight of the condensable mixture comprises olefins. 

4406. Th4 mixture of claim 4403, wherein the condensable mixture further comprises 
non-condensable hydrocarbons, wherein the non-condensable hydrocarbons comprise 
ethene an 1 ethane, and wherein a molar ratio of ethene to ethane in the non-condensabl 
hydrocarbons ranges from about 0.001 to about 0.15. 
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4407. The mixture of claim 4403, wherein the condensable mixture further comprises 
nitrogen, and wherein less than about 1 % by weight, when calculated on an atomic basis, 
of the condensable mixture is nitrogen. 

4408. The mixture of claim 4403, wherein the condensable mixture further comprises 
oxygen, and wherein less than about 1 % by weight, when calculated on an atomic basis, 
of the condensable mixture is oxygen. 

4409. The mixture of claim 4403, wherein the condensable mixture further comprises 
sulfur, and wherein less than abou/l % by weight, when calculated on an atomic basis, of 
the condensable mixture is sulf 

4410. The mixture of clain/4403, wherein the condensable mixture further comprises 
oxygen containing compounds, wherein about 5 % by weight to about 30 % by weight of 
the condensable mixturocomprise oxygen containing compounds, and wherein the 
oxygen containing compounds comprise phenols. 

441 1 . The mixturer of claim 4403, wherein the condensable mixture further comprises 
aromatic compounds, and wherein greater than about 20 % by weight of the condensable 
mixture are aromatic compounds. 

4412. The mixture of claim 4403, wherein the condensable mixture further comprises 
multi-ring aromatics, and wherein less than about 5 % by weight of the condensable 
hydrocarbons comprises multi-ring aromatics with more than two rings. 



441 3. Tne mixture of claim 4403, wherein the condensable mixture further comprises 
cycloalkanes, and wherein about 5 % by weight to about 30 % by weight of the 
condensable mixture are cycloalkanes. 

4414. The mixture of claim 4403, wherein the condensable mixture comprises non- 
condensjable hydrocarbons, and wherein the non-condensable hydrocarbons comprise 
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hydrogen, and wherein the hydrogen is greater than about 1 0 % by volume of the non- 
condensable hydrocarbons and wherein the hydrogen is less than about 80 % by volume 
of the non-condensable hydrocarbons. 

4415. The mixture of claim 4403 , further comprising ammonia, and wherein greater 
than about 0.05 % by weight of the produced mixture is ammonia. 

4416. The mixture of claim 4403, further comprising ammonia, and wherein the 
ammonia is used to produce fertilizer. 

4417. The mixture of claim 4403, wherein about 0.1 % by weight to about 2 % by 
weight of the condensable mixture comprises olefins. 

441 8. A condensable mixture produced from a portion of a hydrocarbon containing 
formation, comprising: 

olefins, wherein about 0. 1 % by weight to about 2 % by weight of the 
condensable mixture comprises olefins; 

multi-Zing aromatics, wherein less than about 2 % by weight of the condensable 
mixture comprises multi-ring aromatics with more than two rings; and 

oxygenated hydrocarbons, wherein greater than about 25 % by weight of the 
condensable mixture comprises oxygenated hydrocarbons. 

4419. /The mixture of claim 4418, further comprising hydrocarbons having a carbon 
numbet of greater than approximately 25, wherein less than about 5 weight % of the 
hydrocarbons in the mixture have a carbon number greater than approximately 25. 



4420 



nitrogen, and wherein less than about 1 % by weight, when calculated on an atomic basis, 



ofths 



The mixture of claim 4418, wherein the condensable mixture further comprises 



condensable hydrocarbons is nitrogen. 
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4421 . The mixture of claim 441 8, wherein the condensable mixture further comprises 
oxygen, and wherein less than about 1 % by weight, when calculated on an atomic basis, 
of the condensable hydrocarbons is oxygen. 

4422. The mixture of claim 441 8, wherein the condensable mixture further comprises 
sulfur, and wherein less than about 1 % by weight, when calculated on an atomic basis, of 
the condensable hydrocarbons is sulfur. 

4423 . The mixture of claim 44 1 8, wherein the condensable mixture further comprises 
oxygen containing compounds, wherein about 5 % by weight to about 30 % by weight of 
the condensable hydrocarbons comprise oxygen containing compounds, and wherein the 
oxygen containing compounds comprise phenols. / 

4424. The mixture of claim 441 8, wherein the /ondensable mixture further comprises 
aromatic compounds, and wherein greater thap about 20 % by weight of the condensable 
mixture are aromatic compounds. / 

4425. The mixture of claim 441 8, wherein the condensable mixture further comprises 
condensable hydrocarbons, and wherein less than about 0.3 % by weight of the 
condensable hydrocarbons are asphafltenes. 

4426. The mixture of claim 441/8, wherein the condensable mixture further comprises 
cycloalkanes, and wherein aboi/ft 5 % by weight to about 30 % by weight of the 
condensable hydrocarbons are cycloalkanes. 

4427. The mixture of claiih 441 8, further comprising ammonia, wherein greater than 
about 0.05 % by weight of the produced mixture is ammonia. 

4428. The mixture of cyaim 441 8, further comprising ammonia, wherein the ammonia is 
used to produce fertilizer. 
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